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CERTAIN PLURIGLAXDULAR AXO^L\LOUS FUXX-
TIONS ASSOCIATED WITH PSYCHOPATHIC

SEXUAL IXTERESTS*

By ]\Iary O'IMalley

CLINICAL DIRECTOR, SAINT ELIZABETH'S HOSPITAL, WASHINGTON, D. C.

The problem as to what endocrine functions are disharmonized

in the anomalous biological condition known as pseudohermaphro-

ditism, whether of the somatic or psychic type or a combination of

both, has not. as yet, been solved. The weight of evidence furnished

by observations and investigations both clinical and experimental,

made in the various chemical and physiological laboratories, tends

to show that there is an interrelation of physiological functioning in

the pluriglandular system; that the hormone of any one of these

glands bears a specific relation to each and every other endocrine

gland ; and that there are definite syndromes which have come to be

recognized as due to physiological or pathological changes producing

a hyperfunction, a hypofunction, or a dysfunction of these glands.

The secondary sex characters are known to have dependence

upon the development and maturation of the gonads, and the pres-

ence of abnormalities of the sex attributes, whether in the domain

of the generative organs or the secondary sex qualities is, there-

fore, evidence of a disturbance of functioning of these glands, hence

of the endocrine system.

Our knowledge of the endocrine organs began with experiments

* This paper was read before the Medical Society of the District of Co-

kimbia, Maj' 23, 1917.
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on the sex glands. From earliest antiquity it has been recognized

that the removal of these glands previous to pubescence produced

marged changes in the development and configuration of the body

as well as in the psychic qualities. Yet, it is only within recent years

that real scientific application has been made of that knowledge in

the great unexplored field of the internal secretions. Thomas

Addison was practically the pioneer in the clinical work in diseases

of the ductless glands. The classical disease picture which bears his

name is due to a pathological condition of the suprarenals. Later

followed the discoveries of Kocher, Reverdin and others, that

myxedema was due to diminution in the activity of the thyroid

gland. Brown-Sequard, after the subcutaneous injections of testic-

ular tissue into his own body, experienced an increase of bodily and

mental powers which he attributed to its influence. Pierre Marie

was one of the first to recognize the hyperfunctioning of the

hypophysis in acromegaly ; and later A. Frohlich described a syn-

drome of hypophyseal dystrophy which he, together with v. Frankel-

Hochwart, observed in the latter's clinic, due to hypofunctioning of

this gland. The discovery of pancreatic diabetes and Minkowski's

reference to its physiological relation to the insular apparatus of the

pancreas increased the knowledge in the field of the pluriglandular

system. Furthermore, the relation of cretinism and tetany to the

thyroid and parathyroid has thrown more and more light into this

unknown sphere. Persistent research has failed to yield much in-

formation concerning the functions of the epiphysis or pineal gland,

although from the knowledge that has been gained of this organ it is

believed that it, as well as the suprarenal cortex, plays an important

part in corporeal development. Thus there is established, beyond

all doubt, a close relation between all the glands of the hormono-

poictic system. Still the exact influence of one of those glands

remains obscure according to Falta,^ who states :
" Only the thymus

has not as yet found a secure position in the symptomatology of the

ductless glands."

In connection with this disturbance of the internal secretions

Barker- says :
" More and more we are forced to realize that the

general form and external appearances of the human body depend

to a large extent upon the functioning, during the early develop-

mental period (and later), of the endocrine glands. Our stature,

the kind of faces we have, the length of our arms and legs, the shape

^ Falta. Wilhelm. The Ductless Glandular Diseases. Translated and
edited by Milton K. Meyers. P. Blakiston's Sons and Co., Philadelphia.

2 Barker, Lewellys F. On Abnormalities of the Endocrine Functions in
the Male.
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of the pelvis, the color and consistency of the integument, the quan-

tity and regional location of our subcutaneous fat, the amount and

distribution of hair on our bodies, the tonicity of our muscles, the

sound of the voice and size of the larynx, the emotion to which our

exterior gives expression—all are to a certain extent conditioned by

the productivity of our hormonopoietic glands. We are simul-

taneously, in a sense, the beneficiaries and the victims of the chem-

ical correlations of our endocrine organs."

The relation between the diseases of the central nervous system

and especially of the psychoses, and the ductless glandular system

has not as yet been determined, although various endocrinous syn-

dromes have recently received attention in psychopathic hospitals and

have been referred to in the literature. Disturbance of functioning

of the thyroid and hypophyseal glands has been recognized as pro-

ducing mental phenomena with its maladjustment, but aside from

these endocrinopathies nothing convincing has been ofifered. White,

^

after discussing the subject of gonadal defect from the viewpoint of

organ inferiority, states: "A defect at the level of the ductless

glands is reflected in the psyche of the individual by his choice of

work—by his conduct. The inferiority, which had the effect of

preventing the development of the sexual characteristics that

properly belonged to his sex—in general, masculinity—had the ef-

fect at the psychological level of producing conduct calculated to

compensate for the lack."

The term pseudo-hermaphroditism, in a restricted sense, is applied

to a condition of the body characterized by the malformation of the

genitalia in a contrasexual individual, and is supposed to bear a

special relation to the functioning of the sexual glands ; but the

term is also used in a much broader sense and is applied to cases in

which there may be no somatic evidence of deviations in the essen-

tial sexual apparatus, but in which the abnormalities are limited to

the secondary sex characters or manifest themselves in the psychic

behavior of the individual. The psychic deviations m.ay, however,

only be evident in the mental manifestations when there is failure

of adjustment to the environment resulting in the development of a

psychosis in which the unconscious is given free expression in the

dissociation of the personality, and the sexual demands, whether

they be of a heterosexual or of a homosexual nature, dominate the

conduct of the individual. This condition has been termed psychic

hermaphroditism. Biedl states :*
'' It has been asserted that physio-

3 White, William A. Mechanisms of Character Formation.
* Biedl, A. Internal Secretory Organs: Their Physiology and Pathology,
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logical hermaphroditism, by which is meant the presence of both sex

glands in a state of physiological activity, is never encountered

among the higher vertebrates." Falta cites the same author on this

subject as follows :
" In pseudohermaphroditism are found all con-

ceivable varieties. There are cases of so-called somatic pseudo-

hermaphroditism, in which not only the sexual organs but all the

psychic characteristics prevail. (v. Neugebauer has collected

twenty-five such cases.) Further there are cases in which the sec-

ondary sexual characters, such as hairiness, voice, dimensioning of

the body, belong partly to one and partly to the other sex, and there

are cases in which the sexual glands and genitalia belong to one,

the secondary sexual characters to the other sex (pseudohermaphro-

ditismus secondarius of Halban)."

In reviewing the opinions concerning the relations between the

gonads and sexual characters we meet with two directly opposite

views. First, that the sexual characters are in existence in the very

beginning, there being three dispositions, the male, female and her-

maphroditic, and that the function of the gonads acts as a protective

stimulant to the development of the sexual characters. Second, that

the sexual characters are directly due to the sexual glands and that

when the differences between the male and the female are first ob-

served in the embryonic stage the sexual glands have developed and

their influence is traceable.

If man is bisexual, as many scientists claim, this dimorphism

must be evident in the mental as well as in the physical development

of the individual. It is assumed that every normal male and female

retains cells of undifferentiated accessory sex organs of the opposite

sex ; that there is no such thing as a pure male or a pure female

animal, that each contains the element of both sexes. Biedl says

:

" The secondary genital organs have a bi-sexual origin and, in the

adult animal, these show a certain degree of hermaphroditism. This

bi-sexual origin leads occasionally to the development of both sets

of genital ducts and external genitals, thus producing instances of

pseudohermaphroditism. Pseudohermaphrodites are individuals in

whom the genital glands are unisexual, while the rest of the genital

apparatus is, either wholly or in part, bisexual."

The following from Krafft-Ebing-"' in regard to sex development

is of interest: "The original bisexuality of the ancestors of the race,

shown in the female rudimentary organs of the male, could not fail

to occasion functional, if not organic reversions, when mental or

physical manifestations were interfered with hy disease or con-

5 Von Krafft-Ebing. Psychopathia sexualis.
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genital defect," and he further states :
" The individual being must

pass also itself through these grades of evolution. The psycho-

physical sexual difference runs parallel with the high level of the

evolving process. The individual being must also itself pass through

these grades of evolution
; it is originally bisexual, but in the struggle

between the male and female elements either one or the other is

conquered, and a monosexual being is evolved which corresponds

with the type of the present stage of evolution, but traces of the

conquered sexuality remain."

Falta, in reviewing the theories of sex determination, cites Biedl

as supporting a hermaphroditic element in the sexual glands. " The
secondary sexual characters develop in a masculine or a feminine

direction, according as to whether the masculine or feminine internal

secretory sexual glands predominate. The occurrence of heterol-

ogous sexual characters is explained by the supposition that the

internal secretory portion of the sexual glands that belongs to the

other sex obtains the upper hand."

Freud believes,*^ in the evolution of sexuality, that every indi-

vidual passes through a bisexual stage in childhood ; the homosexual

component is suppressed during the normal evolution of man, but

some vestige of it remains in a sublimated form, which may again

become apparent. He contends that every heterosexual has a homo-

sexual component and vice versa.

This series of cases presented for consideration is selected from

a large group of women in the hospital who show decided biological

variations in the growth and development of the anatomical struc-

tures of the body, as well as of the mental processes, resulting in a

degree of external pseudohermaphroditism and also hermaphro-

ditic behavior. The evidence of pseudohermaphroditism is confined

to the secondary sex characters, as there are extremely few anom-

alous conditions of the primary generative organs. There appears

to have been a normal corporeal development in these women up to

the pubescent period, then the male secondary sex characteristics

increased at the expense of the female. Many of the women in this

series are in the involution period or have passed that stage and

some of these symptoms herein described occur in women during

this state and are then due to physiological decay or senescence,

yet, in selecting this group an effort was made to include only such

cases as had displayed this syndrome before the onset of the

menopause.

^ Freud. Three Contributions to the Theory of Sex. Xervous and Men-
tal Disease Monograph Series, Xo. 7.
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Case i. Shows the following syndrome: bodily outline and

fades, masculine, hypertrichosis, with male distribution; obesity;

hands' delicately formed, fingers tapering.

L. P. Colored woman; single; aged 17 on admission in 191 1.

History.—Inclined to obesity from infancy; always healthy.

Studied music and graduated from grammar school at 16, and was

in first year of high school when mental symptoms developed.

Missed promotion but once. Showed the first nervous symptoms in

Case i. Shows obesity, hypertrichosis with male distribution; facies heavy

and mascuhne in tj-pe. Hands and feet delicately formed, fingers tapering.

191 1, when 17 years of age, following a severe fright. One day
while sitting at the window saw two colored boys engaged in a fight.

She was later summoned as a witness in court in this case. Follow-
ing this became excited and said that she was to be arrested and
appear in court. Whenever she saw a policeman became terror-
stricken. Finally passed into a mute, negativistic state in which she
still remains.
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Physical Examination.—Showed these anomalous conditions

:

great adiposity ; this has varied during her residence in the hospital.

\\'hen admitted height 5 ft. 3^ inches, weight 174 lbs. One year

later 244 lbs., two years 253 ;
present 236 lbs. Abdomen and breasts

pendulus, as well as other parts of the body.

Hair.—Heavy on head, grows to a point (widow's peak) on fore-

head ; mustache on upper lip, growth of hair on cheek extending

from the temporal region over the parotid region and the angle of

the jaw; growth of hair well distributed under the chin; axillary

hair abundant and reaches below the usual distribution ;
pubic hair

rises in a point to the umbilicus; some of these hairs are i>2 to 2

inches long; heavy growth over the abdomen; heavy distribution of

long, coarse hairs over the thighs, more marked over inner and an-

terior surfaces, and extends over the posterior surface to the

popliteal space, gradually disappearing down the leg. Eyebrows are

heavy.

Hands and feet well formed, pointed, rather small in size. Fm-

gers and toes taper.

Digestive System.—:\Iouth in good condition, teeth well formed,

tongue clean, bowels regular.

Chest.—Lungs normal; heart normal; blood pressure—systolic

120, diastolic 90.

Glandular System.—There is no fulness of the thyroid and no

retrosternal dullness.

Pelvis.—External appearance normal, although both_ internal and

external labile are not very well developed; labia minora hardly

noticeable. Hvmen annular, unruptured. Menses appeared in

seventeenth year and has not been regular since. Amenorrhea

for the past four years. Had regular menstruation in April, 191 7.

Laboratory Findings.—Ur'me negative. Wassermann with blood

serum negative.
, -n

Neurological Examination.—FsiUent is inaccessible and will not

cooperate with the special sensation tests.
_

i?^^^^^^.—Deep reflexes are slightly exaggerated; superficial

reflexes are normal.

Mental Examination.—Mute and negativistic as a rule, never

talks ; occasionally will smile when spoken to. Comprehends every-

thing! but does not show any reaction to her environment. Infantile

in behavior.

Summarx.—The notable features in this case are the tendency to

adiposity from birth; delayed menses with almost constant

amenorrhea. A severe fright during adolescence with a subsequent

psychosis with prsecox mechanism. The physical masculinity is

striking; this woman may be taken for both a man and a woman or

either a man or a woman, depending upon the clothing worn. There

is hypertrichosis of the face and body with masculine distribution.

The' external genitalia shows development to a degree infantile. The

hands and feet are well formed and pointed fingers tapering.

It is possible that there is a disturbance of the hypophysis, the

gonads, and probably the suprarenals.
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Case 2. S. AI.
: Hypertrichosis ; obesity ; exophthalmus.

Colored, aged 44, married; admitted November, 1915.
Family History.—Shows considerable white blood in the ante-

cedents. Mother living ; had a stroke of paralysis.

Casi- 2. Contour of body masculine in type; obesity; hypertrichosis with
male distribution. Gracile hand (Mona Lisa type), small and conical, fingers
tapermg. Jomts very flexible with extreme hyperextension. Exophtlialmus.

.e.Sn'''{v^
/-//^/ory.-Borniu Virginia; first child in family ofseven. Was an unusually bright child, completed high-school work
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at seventeen ; entered Howard University ; left because of persistent

attentions of a young man, and completed her college course at

Storer's College ; taught school in the country. Before her nineteenth

year she had an attack of nervous prostration ; there is an indefinite

history of severe convulsions at this time. Patient recovered from
the acute symptoms of this attack in three months, but did not re-

sume teaching again for one year (probably a pr^ecox episode ). She
married when twenty a school teacher; married life was unhappy;
her husband did not entirely support his w'ife and she continued to

teach and they lived with her mother. Three children were born of

this union, tw^o stillbirths and one child lived a few hours. During
her last pregnancy husband told her he had contracted syphilis. She
ran shrieking from his bed into the room of her parents and slept

with them. She appeared to be suffering from a great fright. After

this child was born it was syphilitic and died soon afterwards. She
showed mental symptoms after her husband disclosed this fact to

her. After the birth of her child she became unmanageable and

Case 2. Gracile hand, extremely delicate in outline, fingers tapering, joints

flexible, show hyperextension.

required the constant attention of her relatives. She did not re-

cover from this psychosis, but her relatives were able to care for

her until a few months before admission, when she became so

untidy that they were compelled to send her to an institution. Dur-

ing the period of her psychosis she always called herself " Bill," and

insisted that her relatives address her as Bill. This was her father's

name. Her relatives state that they have a small photograph at

home of her father, which resembles the patient at the present time,

in fact the picture of her father seems to be an exact prototype

of her.

Physical Examination.—Large, obese, light-brown colored

woman; muscles soft and flabby; height 5 ft. 2^ inches, weight
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135/^ lbs. Face approaching the Semitic type; expressionless; skin

yellow, but somewhat deeply pigmented over the buttocks; many

pigmented scars, the result of an accident over various parts of the

bo%'; mucous membrane rather pale. Hair abundant and kinky,

grows to a peak over the forehead. Marked hypertrichosis of the

chin and under jaw ; moderate hypertrichosis on the upper lip. Hair

abundant in the axilla, moderately abundant over the pubis, trans-

verse distribution. Mammse quite large and pendulous. Hands very

small, with delicate tapering fingers. Feet small and toes taper to a

point. Joints very flexible ; show considerable hyperextension.

Head.—No areas of cranial dulness ; ears well formed and lobes

partly attached. Eyes show considerable exophthalmus but patient

will not cooperate in other thyroid tests. Pupils contracted, round

and equal. Nose aquiline, no obstruction.

Digestive System.—Patient will not open her mouth wide enough

for a proper examination, but it can be seen that the palate has a

ridge down the center. Tongue clean, protrudes in the median line.

Thorax.—Barrel shaped. Lungs normal ; heart normal. Blood

pressure—systolic 124, diastolic 98.

Abdomen.—Large and pendulous.

Glandular System.—There is no fullness of the thyroid and no

retrosternal dullness suggesting thyroid enlargement. Palpable

lymph glands in the left axilla.

Pelvis.—External appearance normal ; slight tear on the pos-

terior of the vagina, uterus low ; os firm and hard. Cervix short.

Reflexes.—Biceps elicited on the right; all other deep reflexes

present, but knee kicks more active on the right than on the left.

Pupils react to light and accommodation.
No cooperation could be obtained for further neurological ex-

amination.

Mental Examination.—Shows advanced deterioration. Has had
a psychosis for fifteen years. Little known of the onset. Present
symptoms are apparent indifiference to her surroundings, requires

constant attention from the nurses, never speaks, has shown mutism
almost constantly since admission.

Summary—Physical.—General outline and appearance mascu-
line. Obesity, hypertrichosis with male distribution. Hands very
small, with delicate, tapering fingers (Mona Lisa hands). Feet
small and toes taper to a point. Exophthalmus present, but no
other evidence of thyroid disturbance.

Summary—Mental.—Prsecox type of reaction.

The important features in this case are the external evidence of

pseudo-hermaphroditism. There is a general masculinity in the cor-
poreal development, including obesity. There is marked hyper-
trichosis with the general male distribution, which gives the facies a

decidedly masculine appearance. She shows no enlargement of the
thyroid but has some exophthalmus. The mental symptoms de-
veloped following a fright, although the patient had a psychosis dur-
ing die early adolescent period. The mental conflict first developed
during the pubescent period, but the patient made some sort of a
mental adjustment after three months. Her marriage was unhappy,
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she always lived in the parental home and apparently could not

adapt herself to the demands of wife and motherhood. She finally

seeks oblivion in a psychosis, shutting out reality and existing in a

world of fancy. Little is known of the early symptoms, but this

patient probably had an attachment for her mother, and it is pos-

sible that she identified herself with her father. She called herself
" Bill," her father's name, and only responded when thus addressed.

Case 3. Shows hypertrichosis ; facies masculine with heavy
beard. Psychosexual instincts vary from homosexuality in the de-

pressed stage to heterosexuality in the excited stage.

J. K. M. White; single, aged 49; third admission, 1916.

Family History.—Sister and brother rather nervous tempera-
ments. One sister had exophthalmic goiter. One cousin insane.

Personal History.—Always healthy as a child. Common school

education. Clerk in government department. Menses established

at 13, but had considerable amenorrhea during the first few years.

Hypertrichosis appeared before she was 20 and she has been com-
pelled to shave her face regularly ever since. Had numerous beaux
but no sweethearts. Had no affection for her father, but was ex-

cessively fond of her mother and was jealous of her attentions to

the other children. She read a great deal and has some talent as a

singer. In August, 1914, a partial hysterectomy was performed for

uterine fibroid. Was more nervous and excitable after this. Be-

came interested in Christian Science, which she abandoned in a few
months and took up " New Thought," as she wished to become a

healer. After a favorite nephew's death in December of 191 5 she

became excited, noisy, laughed and sang, was irritable and violent.

From that time she has had several attacks of excitement and was
treated in sanitariums. Finally was brought here. Made rapid re-

coveries, was discharged and readmitted. When excited she assumes

a masculine bearing, is boisterous, speaks in a heavy voice and her

general behavior is distinctly of the aggressive, domineering indi-

vidual.

Physical Examination.—Patient is a well-nourished woman.
Gait and posture are normal. Numerous small pigmented moles

over the body. Hair of head is abundant and gray. There is

hypertrichosis of the chin, cheek, upper lip and thighs, both on the

outer and inner surfaces. There are numerous coarse hairs along

the linea alba. The voice is deep and powerful. Skin is moist.

Patient is 5 ft. 4^ inches in height and weighs 147 lbs.

Respiratory System.—The thorax is well formed. Expansion

good and equal on the two sides. Breath sounds clear on percus-

sion and auscultation.

Circulatorv System.—Area of cardiac dullness not increased.

Both sounds heard at apex and base. No murmurs. Pulse 76 to the

minute, regular in force and rhythm. Tension does not appear in-

creased. Blood pressure—systolic 142, diastolic 90.

Aiimentary System.—Teeth show many fillings. Tongue is clean,

pharynx clear. The abdomen is natural in appearance. There is a

post-operative scar along the linea alba. No tenderness.
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Glandular System.—No general glandular enlargement. Mammae

are well developed.

Cask 3. Some obesity; liypertrichosis with masculine clistril)Ution, has

shaved her face twice a week for years. During depressions incHnations and

desires are homosexual, during excitements heterosexual.

Genito-nrinary Sysfciu.—Vulva appears normal. There is no

discharge. Vaginal orifice admits one finger. Uterus and adnexa
are not felt.
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Nervous System.—Xo subjective complaints.
Objective Findings.—Cranial ncrz'cs: (i) Differentiates odors.

(2) Vision is good. (3, 4 and 6) Eye movements normal. Pupils
react to light and on accommodation. (5) Sensation of the face
normal. ]\luscles of mastication strong. (7) No facial asymmetry.
Movements good. (8) Audition unimpaired. Equilibration good.

(9, 10 and 11) No difficulty in swallowing. No abnormality. (12)
Tongue protruded in the midline. Movements good.

Taste.—Sweet, sour, salt and bitter differentiated.

Tremors.—No tremors noted.

Sensation.—Tactile, thermal and pain sense present.

Speech.—Test words enunciated clearly.

Motor System.—Strength and coordination good. Romberg sign

negative.

Reflexes.—Superficial—cranial, pharyngeal, epigastric and ab-
dominal reflexes active. Plantar stimulation gives plantar response.
Deep reflexes—biceps, triceps, wrist, patellar and Achilles reflexes

active.

Mentally is manifested a manic-depressive psychosis; she passes
through a period of depression, a period of excitement and a lucid

interval. This woman has critique and realizes her condition. She
discusses her difficulties quite freely. She says that there were periods

all through her life when she believed that she might be asexual;
that during her psychosis she is not certain as to which sex she
really belongs. Her instincts are masculine at times and again are

feminine, the hirsute growth on her face, which required shaving
her adult life, gave her a distinctly masculine appearance and her be-

havior has been decidedly manlike and at time she feels that she is

of the male sex. She is strongly attracted to one of the young
women nurses on the ward and she has feared at times that she

might harm her. She has a strong mother attachment, which she

discusses freely.

This case is unusual, as it belongs to the class of pseudo-her-

maphrodites of the external type. For while the pelvic organs and
external genitalia developed normally, yet, the secondary sex char-

acters show a marked deviation frorti the normal. The facies with

the coarse skin and heavy beard (which required shaving every day
for years), the voice is coarse and speech when out of sight would
lead one to think that a man were conversing. The mental processes

and behavior vary between homosexuality and heterosexuality, de-

pending upon the emotional state of the individual. There is ap-

parently a pluriglandular disturbance causing this endocrinopathic

condition, but the determination is impossible, although there is

probably an endocrinopathy of the adrenal cortex.

Case 4. ^Manifests contour of the body and facies decidedly

masculine in appearance ; hypertrichosis ; obesity ; enlarged thyroid
;

vaso-motor flushings with hyperidrosis. ]\Iental bi sexuality ; during

depressions homosexual, during excitements heterosexual .

S. M. White; age 46 on third admission in 1912; teacher.

Family History.—Negative.

Personal History.—Was a delicate, much petted child, the only
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child for eight years. Up until the time she was five years old she

suffered from severe nausea every night. For this reason she slept

with her parents. She slept with her head on her father's shoulder.

Her mental trouble seems to date from a fall from a horse when she

was about 24 years of age. She was riding with a cousin, to whom
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had twelve attacks previous to this one, and it is of interest that

each one began in the month of October. During the last three at-

tacks has been an inmate of this hospital and has been a permanent
resident since October, 1912. She is in a quiescent state during the

summer months, but as the month of October approaches she gradu-
ally becomes excited and the excitement continues during the winter.

Physical Examination.—Hair coarse and abundant, mixed with
gray. Hair of eyebrows abundant, slight excessive growth of hair

above left eyebrow. There is a slight tendency for the hair to grow
to a point on the forehead (widow's peak). Axillary hair abundant,

pubic hair abundant, transverse superior line. Features coarse,

masculine in appearance. ^Mucous membranes normal. Ears well

formed, lobes adherent. Asymmetry of outer line of the left ear.

Eyes blue, pupils round and equal. Slight exophthalmus. Nose
shows considerable obstruction on both sides. Mouth: Teeth in

fair condition, pharynx clear, palate high arched.

Glands.—Xo retro-sternal dulness. Slight fulness of thyroid.

Tremor of fingers.

Hair.—Hypertrichosis over the nipples and between the breasts,

over the outer surfaces of the thighs. Several long hairs about one

and a half inch long between the pubes and umbilicus. Hair of the

face extends over the parotid gland on the sides of the face. Hands :

small, tapering. Tremor of the fingers. Voice masculine during

excited period. Some slight obesity.

Lungs.—Normal.
Heart.—Soft, systolic blow at the mitral area, w^ell transmitted

over precordia. Heart sounds not increased. Pulse rate 102 ; blood

pressure during excitement, systolic 222, diastolic 84.

Vasomotor.—Pale, flushing and cyanosis from emotional disturb-

ance. General hyperidrosis of the whole body.

Reflexes.—Brachial, triceps and wrist active. KK not elicited

until reinforced. Plantar response normal. Pupils equal and react

to light and accommodation.
Gynecological.—Genitalia normal. Hymen annular, unruptured.

Mental Diagnosis.—^Manic-depressive psychosis. During the de-

pressed periods this patient appears as an awkward, bashful, retir-

ing, self-conscious woman. She is retarded and careless in dress

and is on the whole a very unhappy individual. Then for a short

interval her behavior is that of a normal, intellectual woman of con-

siderable culture. During the excitements she is aggressive, dicta-

torial, boisterous, noisy, speaks in a loud, powerful tone of voice.

At these times the content of the unconscious is then given full ex-

pression, she savs " I am a man," " I know I am a man," " I feel like

a man," " My throat feels like a man's," " My conduct is manlike,"
" If I were not a man I would not have a beard like one."

Psychoanalvsis has brought out the fact that this w'oman has

the sexual instincts and desires of a homosexual individual during

the depressed and lucid intervals and then there is a transformation

of character and during the excitements she is decidedly hetero-

sexual. She has a very clear insight of these various emotional

states and discusses them freely with her physician.
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The important features in this case are the outward sex-ensemble

of maleness marked in the secondary sex characters, and in the

mental processes a bisexuaHty which varies in the individual accord-

ing to the emotional state. There is a fullness of the thyroid; alter-

nate paleness and flushings; general hyperidrosis of the body; and

during the excitements high blood pressure, which subsides in a

degree during the depressions.

Case 5. General bodily configuration shows maleness ; marked
hypertrichosis ; thyroid enlargement ; obesity ; menstrual irregu-

larities ; homosexuality.

G. H. White ; age 32 ; single ; clerk.

History.—Father an alcoholic, left home when patient was about

18 years of age. Mother had a psychosis after this which lasted

three months. One maternal aunt had hypertrichosis. Patient 32
years of age. Common school education ; willful as a child, had fits

of temper when not allowed her own way. Menses established at

13, was not regular for two- years, had metrorrhagia; at present

amenorrhea. Hairy growth on face coincident with appearance of

menses ; appearance of long growth of hair on body since puberty.

She has found it necessary to shave her face twice weekly for years.

She was always obese and six years ago weighed 200 lbs. Worked
as a stenographer for twelve years with only a small compensation.
Never received any attention from men and never cared for them.

After her brother's marriage two years ago became depressed, failed

in efficiency and finally gave up work, as she felt she was too ill to

work any longer. Had a strong attachment for her mother. Was
admitted to this hospital September 7, 191 6.

Physical Examination.—Well nourished. Height 5 ft. 4 inches.

Considerable adiposity, yet skin is loose and patient has lost weight.

When admitted weighed 148 lbs., present weight 105 lbs. Before
illness weighed 200 lbs.

Hair.—Long, red, straight. Hypertrichosis of face, chin and
entire body. (Has shaved face twice a week for several years.)

Over the abdomen there is a heavy growth of hair. Shows a trian-

gular distribution over the pubis to umbilicus ; outer surfaces of legs

and arms covered with long red hair. Skin over the abdomen loose

and shows loss of subcutaneous fat ; the breasts are loose and flabby.

Thyroid enlargement; both isthmus and lobes; fingers stubby and
nails bitten short.

Respiratory System.—Chest full and deep. Vocal fremitus nor-
mal. No abnormal areas of dullness on percussion. No adventi-
tious sounds on ascultation.

Circulatory System.—Area of heart dullness normal. Apex beat
palpable 8>4 cm. from midsternal line fifth interspace. Heart
sounds clear, regular, no murmurs noted.

Alimentary System.—Teeth in good condition. Tongue clean.
Appetite poor; digestion fair. Patient usually constipated. Liver
and spleen not palpable.

Genito-nrinary System.—Hymen admits three fingers. Vagina
wall congested. Small nodule on anterior uterine wall. Cervix
somewhat soft, small. Leucorrhea present.
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Glandular System.—No superficial glands palpable.

Gynecological.—Vulva normal. Uterus rather of the infantile

type ; menses established at 13. Metrorrhagia for a couple of years.
Amenorrhea since mental trouble began.

Case 5. Obesit\' : marked hypertrichosis over the whole body, male dis-

tribution, for years has shaved her face several times a week. Thyroid

enlargement.

Laboratory Findings.—Urine: Reaction acid; sp. g. 1330; al-

bumen present ; sugar negative
;
granular casts. Wassermann with

blood serum negative.
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Mental Symptoms.—Medical certificate stated :

" Patient self-

willed and determined. First symptoms October, 1915, had halluci-

nations, fear of being discharged from position, imagined food and

medicine were poisoned, that her touch would contaminate a person,

constant crying out and demanding that her mother be in the room.

Present symptoms : Constant calling out for things she cannot get,

fears anyone to touch her, afraid a bat would come in the window
'and catch her, imagines her body is poison if touched."

On admission was resistive ; spoon-fed for two days ; kept call-

ing for her mother ; would not leave her bed in the morning until

the nurses assisted her to dress ; said food was poisoned ; talked of

her brother and his wife; said she hated his wife and hated her

brother also ; then said :
" I love and I hate him."

The following psychoanalysis was made in this case.

A rather headstrong, intractable, secretive child with contracted

interests and few attachments, the attachments to her mother and

brother being strongest. She slept with her brother until she was
seven years old, and found the separation at that time unwelcome.
Now she fears to go to bed at night, declaring that the devil is under

the bed. When asked who is " the devil " she says " my brother, I

guess." She thinks of her brother at mealtime and wishes she could

have him tube-fed ; that she could lock him in " behind closed doors
"

like herself. She fears to eat and cannot explain why (the poisoning

fear was probably a rationalization; no longer present). The in-

cestuous wish is apparent here, in conflict with the strong negative

transference upon the brother ensuing upon his marriage to a

woman whose character and conduct contributed to the deepening

of the resentment.

The fixation on the mother appears to be strongest, and shows
identification with the mother. She slept with the mother for the

last few years, and the memory of this is present when bedtime
comes. This time brings a conflict of feelings, so that she dreads
the night and equally dreads the morning. The resistance against

the incestuous wish for the brother added to the wish for the mother
causes the conflict. When talking of her troubles she makes her

brother's unfilial and selfish treatment of her mother the main cause
of her illness. She reiterates in a "rote manner" a great many in-

significant facts of her life. All these are " covers " for the real, un-
conscious wishes and conflicts lying at the bottom of the psychosis.

Her identification with her mother, through a homosexual fixation

upon the mother, thus brings another determining element into the

brother conflict. In such cases narcissistic manifestations are much
on the surface. Anal-eroticism is seen in the constipation, begging
for enemas (this tendency appeared in the word association test)

and secondarily in obstinacy and jealous tendencies of the character.

Homosexual trends are naively expressed. When the psycho-
analyst takes her into a room for an interview she expresses a desire

for a nightgown and to get into bed. She says :
" I love all the lady

doctors. And I haven't had any company for three and one half
years." "And Dr. M. and Dr. A. are so nice to me." " I want all

the women doctors to examine me."
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The marriage of her brother precipitated the conflict of inces-

tuous tendencies that had been growing ever since puberty.

Here is a young woman with external evidence of pseudo-her-

maphroditism, whose psychosexual instinctive hfe is homosexual,

who is unable to meet her difficulties in a healthy way, shows an

abnormal type of reaction and relapses into a psychosis.

Case 6. Masculine appearance ; hypertrichosis with obesity

;

homosexuality.

J. G. White ; aged 37 ; single. Hebrew.
Family History.—Negative. Father died before patient was

born.

Personal History.—Youngest in a family of four. Common
school and musical education. Menses established at seventeen ; had
amenorrhea for the first three years, regular since. Hypertrichosis

appeared when about nineteen years of age. Always enjoyed good

health, except in twenty-ninth year had attack of rheumatism which

lasted one year. She was always self-willed and domineering and
desired to have her own way. Seclusive and preferred to remain by

herself when at home. During her girlhood days became attached

to a woman much older than herself, whom she says had an evil in-

fluence on her. She was so fascinated with this woman " that she

could not keep away from her." Says she was in love with her and

that this woman reciprocated this feeling, that they had indulged in

a great many homosexual practices. When she was older she left

home to live with a Christian woman. She lived with this woman
for some time against the wishes of her family. She was engaged

to marry a man to please her family, but she finally broke the en-

gagement, as she did not love him. This woman has a strong at-

tachment for her mother.

Present Illness.—Four years before admission became untidy in

appearance, refused to wear clothes provided for her, wrapped her-

self in wet garments and did many other irrational acts. Was de-

pressed and cried a great deal, then would become excited, throw

herself on the floor and scream for hours. Was treated in two

private sanitariums. She became so attached to the nurse that she

would not allow her from her sight. She was treated at home for a

period by a nurse, but the nurse left, objecting to the sexual advances

that the patient made to her. When admitted here was excited and

wept and cried alternately without adequate reason. Cried con-

stantly for her nurse, whom she thought should not be separated

from her. Begged for mother to visit her ; when mother appeared

would strike her and refuse to go out with her. Asked to be allowed

to go home with her relatives when they called, but would assault

her mother as soon as she entered her presence. Threw a hammer
at her mother several weeks before she was received here.

This is a manic-depressive reaction with hermaphroditic tenden-

cies ; the patient is homosexual with a mother attachment during the

normal and lucid intervals, but shows a tendency to a heterosexual

striving during the extreme excitements. She hates her brother,

whom she says persecutes her, says she loves her mother, but as

soon as the latter comes in her presence she assaults her.
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Ph\skal Examination.—General type masculine, musculature

vigorous and well developed. Bones and joints large. Height 5 ft.

5 inches, weight on admission 167 lbs.; present 185 lbs. Skin

smooth but rather coarse in texture, moist. Eyes: Expression bright.

C.-VSF. 6. General appearance masculine, obesity ; hypertrichosis with

male distribution ; homosexuality in depressed periods and lucid intervals

and heterosexuality in excited periods.

irides brown, pupils equal and regular. Hair coarse, black streaked
with gray, moderate growth. Coarse hair on sides of face, chin and
upper lip; coarse, heavy growth of hair on outer and inner surfaces
of thighs

;
pubic hair abundant and rises in a point to the umbilicus

;
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axillary hair heavy and long; considerable growth of long hair on
the arms. Ears: Well formed. Eyes: Some nystagmus. Mouth:
Tongue coated. Teeth: Very few present; some pyorrhea; palate

high arched. Hands: Delicately formed, fingers tapering; nails

pointed. Feet: Foot flat but pointed and tapering to the toes.

Thyroid: Isthmus palpable and prominent ; no retrosternal dulness.

Respiratory System.—Chest well formed, breasts pendulous.
Lungs normal.

Circulatory System.—Outline of heart normal ; sounds regular,

strong and distinct ; no murmurs. Apex beat not seen or felt. Pulse

/2, regular, good quality. Blood pressure, systolic 175, diastolic 98.

Alimentary System.—Normal. Abdomen prominent. Walls
thick. Liver and spleen not palpable.

Genito-urinary System.—External genitalia normal. Vagina
admits two fingers, cervix normal. Position of uterus good. Xo
pain on palpation of ovaries.

Glandular System.—Inguinal glands palpable.

Nervous System.—No subjective sensations. Cranial nerves

normal. Cutaneous sensibilities normal. ]\Iotor functions show a

slight tremor of extended hands.

Reflexes.—Superficial present. Deep : Triceps more active on
the left side. KK more active on the right side. Tendo-Achilles

equal and active. Pupils react normally.

Here we have a single Hebrew woman, aged ^j years, who
shows the following : Endocrinopathy, pseudo-hermaphroditism,
maleness with hypertrichosis, heavy beard of the face, growth of

hair in front of the ear and over the malar area ; moustache on
upper lip, a long growth of hair on the chin. Hairiness of the inner

and outer thighs ; pubic hair abundant and rises in a point to the

umbilicus, considerable long hairs on arms ; axillary hair abundant
and long. The voice is heavy and masculine in character. There is

obesity. Gracile hand, pointed, tapering fingers. Mentally has

shown a strong attraction to members of her own sex and even had
homosexual relations with them. Left home when quite a young
woman and lived with some Christian women for a time. The psy-

chosis in this case is manic-depressive and this patient's homosexual
tendencies are quite evident, but during the excitements is decidedly

heterosexual.

Case 7. Hypertrichosis : obesity
;
pseudo-hermaphroditism of ex-

ternal type.

M. B. White, aged 32 on admission, April, 1899. Single.

Family History.—Mother died from paralysis.

Personal History.—Born in Washington ; had measles, mumps
and whooping cough when a child. Learned readily at school and
reached the eighth grade ; refused to go to school any longer. As a

child was self-willed and inclined to have her own way ; was high

tempered ; always had a shut-in makeup and preferred to remain at

home and play with dolls rather than to romp and play with other

children ; never made friends among the children of the neighbor-

hood and was always selfish in dealing with her brothers and sis-

ters ; would not assist with the housework
;
preferred to sew ; never
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cared for men and never had any attentions from them. Menses

appeared at 15 but was never regular while at home (patient still

menstruates irregularly). Hypertrichosis appeared on her face at

twenty. Psychosis appeared five years before admission.

Physical Examination.— (In 1903.) Is generally in a state of

negativism, marked degree of cerea fiexibilitas. Very stout, appe-

tite good. Chest large and symmetrical. Has a masculine appear-

ance, with hirsute appendages to lip and chin. Lungs and heart

healthy. Vasomotor dilatation on excitation very marked.

Case 7. General appeaicv^i^^, pose, and attitude dislinclly masculine;

obesity; hypertrichosis, with male distribution; hands and feet well formed

and taper to a point.

(March 23, 1916.) General type and appearance: Patient is

very stout, with pendulous abdomen. Weight 234^ lbs. Height 5

ft. 4>4 inches. No apparent deformities of bones or joints. Breasts

very large and pendulous. Skin of the face is quite florid. Hair:

Heavy growth on head ; hypertrichosis of the upper lip and chin

amounting to a heavy beard. Axillary hair is abundant ; the pubic

hair rises high on the abdomen but the distribution is transverse;

heavy folds of fat hang down about the hips. Skin over this area is

reddened, probably from long sitting. Hands and feet well formed

and taper to a point.
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Head.—No areas of tenderness. Ear lobes well formed. Nose
straight but bulbous and prominent, masculine in type. Apparent
complete obstruction on both sides. Patient is a mouth breather.

Chest.—Barrel-shaped. Lungs and heart negative.

Castro-intestinal.—Tongue clean ; teeth in poor condition. Pal-

ate normal.

Reflc.x-es.—Superficial : Conjunctival present. Plantar stimulation

gives prompt response. Deep : x\ll present, but very slight response
and difficult to elicit. Pupillary : pupils widely dilated but equal

;

they respond to direct and consensual light but do not contract all

the way down and after the first contraction, requiring only a sec-

ond in duration, they expand again almost if not entirely to the pre-

vious extent, though the light is kept fully on them. To accommo-
dation they contract more fully and remain contracted.

Urine.—Few hyaline casts in 1913. At present negative. Was-
sermann negative.

Mental Examination.—The first notation in this case was made
after a residence in the hospital of five years as follows : Sensations
are very disagreeable and principally subjective. Very quiet and in-

different to her surroundings. Is mute. Facial expression lacks

interest or intelligence and is mask-like. Irritable when disturbed.

Is in a state of general negativism. Since then the picture has been
a dementia praecox reaction. Untidy in appearance, constantly ex-

pectorating on her clothing, so much so that it was necessary to

supply her with a long bib, which is changed several times a day to

keep her clean. Reacts to unpleasant hallucinations, especially of an
auditory type. Will scold to herself. Sits on the same chair every

day, spends her time in idleness.

Here we have a white woman with obesity, and a growth of

beard very heavy and long. This hypertrichosis began soon after the

appearance of puberty. This young woman never care for the male
sex, never had any attentions from them. The habit of constantly

expectorating is symbolic and is meaning evident to the psycho-

analyst. Little is known of the early development of this psychosis.

The physical masculinity is striking in this case and the clinical

picture may be classed as virilismus or hirsutismus, the " masculine

woman." There is without a doubt a dysfunctioning of several of

the endocrinous organs in this case but just what this dysfunctioning

is cannot be determined, as the influence which the several hormones
have on each other in the normal development of the individual is

as yet unknown.
Case 8. Obesity ;

hypertrichosis and homosexuality.

M. M. Colored, widow, age 45.

History.—Always healthy; married at 21, husband left her three

years later. Had two children ; one died of tuberculosis ; the other

one is a musician. Since her husband died has earned her own liv-

ing. While she was heterosexual to a degree, yet she also had homo-

sexual practices with many women. She finally became jealous of

the woman with whom she was living and threatened her \yhen she

was arrested and sent to the hospital.
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Medical Certificate.—Physical condition good. Present symp-

toms: Says that a person by the name of Sallie Lewis "hoodooed"

and " conjured " her room and herself. Says this Lewis woman be-

lieves after she has " hoodooed " a place the people of this place lose

their friends. Because of this God dictated a letter. God said to

her she w^as a "hoodoo," a conjurer and a liar, and Hell was too

good- for her. God says the wires are cut and current is stopped

and she can not bother people any more. Says God gave her 4,000

poems which showed her how the Titanic w^as sunk. On one or

two occasions she has seen the Lord.
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Alimentary System.—Teeth in fairly good condition. Tongue
clean, throat normal. Appetite good. Digestion good. Bowels
regular. Liver and spleen not palpated.

Genito-ur'mary System.—External genitals normal. No dis-

charge noted. Uterus and cervix in good position.

Glandular System.—No superficial glands palpated.

Neurological Examination.—Subjective complains—none made.
Objective Findings.—Smell and taste normal. Sight: Eyes steady

in movements and expression. Pupils 3 mm. in diameter, react

sluggishly to light. Hearing: Ears normal in shape. Ticking of

watch heard six inches from each ear. No discharge noted.

Tremors: Fine tremor of tip of protruded tongue. Sensation:

Thermal, tactile and pain sense normal. Speech: Test phrases pro-

nounced in fairly creditable manner.
Motor System.—Strength good. Coordination fair. No Rom-

Reflexes.—Conjunctiv?e and epigastric normal. Plantar sluggish.

No Achilles, no ankle clonus.

This woman shows the following evidence of pseudo-hermaphro-
ditism : External appearance of striking maleness with the facies of

a masculine type with the hairy distribution of the male sex. Gives

a concrete history of homosexual practice for years ; the mental

mechanism is distinctly of the homosexual type with the paranoid

ideas.

This is another case in which the marked glandular disturbance

is apparent in the anatomical configuration of the body and more
especially in the secondary sexual characters and the mental mas-
culinism displayed.

Case 9. Adipose woman of male type and stature ; hypertri-

chosis and imperfect acquirement of secondary sex characters.

E. K. \\'hite ; single ; aged 39. ^lental diagnosis imbecility.

Family History.—Father died patient in this hospital.

Personal History.—Feeble-minded young woman who has been a

dependent charge of the District of Columbia since early childhood.

Received in this hospital from institution at Elwyn, Pa.

Physical Examination.—Some obesity; height 5 ft. i^ in.;

weight 135 lbs. No deformities; face with heavy features, rather

coarse ; hair on head coarse and abundant, mixed with gray ; ter-

minates in a point at the middle of the forehead ; eyebrows heavy

;

growth of hair on the upper lip over the malar surfaces and under

the chin ; this gives the patient a masculine appearance ; axillary hair

long and thick, pubic hair abundant, with distribution convex up-

ward toward the umbilicus : dermatographia present ; hips narrow

and body angular in outline ; hands are deformed from hard work

;

fingers spatulate ; feet long and somewhat tapering.

Gastro-intestinal.—Tongue clean; many teeth missing; bowels

regular ; liver normal in outline : spleen palpable.

Chest.—Barrel-shaped ; no adventitious sounds.

Heart.—Normal in outline; pulse-rate 70; blood pressure, sys-

tolic 116, diastolic 72.
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MamiiKP.—Well-developed and full
;
glands

axillae. No retrosternal dullness.

Gynecological.—External genitalia normal

;

uterus rather infantile ; menses regular.

Reflexes.—Both deep and superficial normal.

tive ; Wassermann with blood serum negative.

Voice coarse, heavy and deep.

Mental.—A case of imbecility with excitements,

ested in members of her own sex.

A state of pseudohermaphroditism dating from childhood with

the outward appearance of masculinity due to an imperfect acquire-

palpable in both

hymen ruptured

;

Urinalysis nega-

Is only inter-

Case 9. General outline of body masculine in type; voice heavy and coarse:

Hypertrichosis with male distribution. Some obesity.

ment of the secondary sex characters. Pluriglandular syndrome
hirsute ; masculine type of adiposity. Voice heavy and quite mas-
culine in quality. Whole appearance shows positive maleness.

Case 10. Obesity; general maleness in outline of the body;
hypertrichosis.

M. B. Colored; age 50 when admitted in 1899; married.

Nothing known of family or personal history.

Physical Examination.—A very well-developed, well-nourished
light-brown colored woman. Eyes: Right pupil widely dilated and
inactive. Irides light brown. Hair gray, streaked with black, curled
close to head. Muscles poor tone. Glands, bones and joints show
no abnormalities.
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Digestive System and Abdominal Organs.—Mouth: Not allowed
to be examined. Appetite, digestion and bowels normal. Liver out-

line normal. Spleen and kidneys not palpable.

Genito-iirinary System.—Examination not permitted.

Case 10. Hypertrichosis, masculine type, deep voice.

Respiratory System.—\N\\o\e right side anteriorly shows slightly

high-pitched note.' Left side hyperresonant. No rales heard.

Circulatory System.—Heart outlines normal. x\uscultation not

satisfactory because patient talks constantly.

Nervous System.—Eye movements apparently normal. Vision,
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smell, taste and hearing cannot be tested. Point of pin can be thrust

deeply with very little response. No tenderness of muscles or

nerves elicited. No vasomotor or trophic disturbances. No tremors

or twitchings. Gait normal. No Romberg.
Reflexes.—Pupillary: Right pupil inactive. Left responds slowly

to light and accommodation. Knee jerks and tendo-/\chilles reflexes

cannot be elicited. Other reflexes normal.

Laboratory Findings.—Urinalysis negative ; Wassermann with

blood serum negative.

She manifested the following symptoms of pseudo-hermaphro-

ditism : Hypertrichosis over malar surfaces, chin and upper lip.

Her general appearance approached the masculine type. She had a

very heavy voice and in a deep monotonous tone constantly used pro-

fanity. She assumed a rather peculiar attitude wath head bowed on

the chest and arms folded, stood in one place on the ward ; when
anyone approached her or aroused her from her self musings she

immediately attacked them, using boisterous profanity, or became
violent towards them.

Snnnnary—PJiysical.—Hypertrichosis over malar surfaces, chin

and upper lip. Contour of the body masculine type. Voice heavy.

Constantly reiterated profanity.

Summary—Mental.—Her general behavior was aggressive and
domineering. She frequently assaulted anyone who approached her.

She assumed rather a peculiar attitude, would stand around the ward
for hours at a time or sit in the same chair and in the same location

with her head bowed on her chest, arms folded, using profanity in

a boisterous manner. Nothing is known of this case, nor of the

onset of the psychosis, but it is included in the list because of the

striking masculine appearance of this woman.
Case ii. Shows obesity, hypertrichosis.

E. K. Colored ; aged 56 on admission in April, 1909; married.

Family History.—Mother died of a stroke of paralysis at 60
years.

Personal History.—Born in Virginia before the w-ar. No school-

ing. Had the usual childhood diseases. Married when 24. Had
one miscarriage soon after marriage. Husband was addicted to

alcohol, did not live with her regularly. Earned her living as a

laundress. Was a patient in the State Hospital, Virginia, in 1903.
Lived in Washington since 1907.

Physical Examination.—Height 5 ft. 3I4 inches, weight 153 lbs.

Patient is fairly well nourished and shows no apparent deformities
of bones or joints. Mucous membrane rather pale. Skin is very
black and shows no areas of abnormal pigmentation, except over the
breasts, where there are apparently healed scars of old excoriations.

Hair fairly abundant on head, growing especially low on the tem-
poral region. There is a considerable fringe of long, white hair on
the patient's chin. They are sufficiently long and abundant for her
to twist them together over the chin. No hair on upper lip. PLair
rather scanty in axillse, none on the nipples, moderately abundant on
the pubis, where it rises in a triangle higher than normal on the



PLURIGLANDULAR ANOMALOUS FUNCTIONS 29

abdomen but shows transverse feminine distribution. Fingers tend

to be long and slender, but are misshapen from hard work. Feet

long and comparatively slender. Mammae very pendulous, hanging

down to the abdomen, and are real large. Nipples are prominent.

Abdomen.—Marked protuberance, but abdomen is not pendulous.

Case ii. General appearance masculine; adiposity; hypertrichosis, male dis-

tribution ; hands well formed, fingers long and slender.

Head—^0 areas of cranial tenderness. Eyes: Arcus senilis

present Pupils small, round and contracted. No thyroid signs.

Ears negative; lobes fairlv well formed. Nose typica African,

shows no apparent obstructions. Mouth: Teeth poor. Many miss-

ing Palate rather high. Mucous membrane and pharynx normal.

Glands—^o fullness of thyroid or retrosternal dullness sug-
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gestive of persistent thymus. Lymph glands palpable in each axilla.

Several small, firm, discrete glands palpable in each groin.

Chest.—Lungs show an area of high-pitched breathing with a

few crackling rales at the inferior angle of the left scapula. Heart

shows mitral systolic murmur well heard over the precordium, but

is not enlarged and is apparently compensating well for the lesion.

Blood pressure—systolic 142, diastolic 84.

Pelvic Examination.—Labia minora long, lobulated and deeply

pigmented. Outlet is narrow and admits only one finger. Nothing

abnormal seen otherwise.

Reflexes.—Deep reflexes present. Abdominal and plantar could

not be elicited. Pupils react to light and accommodation.
Laboratory Findings.—Urine negative. Wassermann with the

blood negative.

Mental Examination.—State of depression on admission, later

was excited, was hallucinated ; the reaction was an excitement in an

arteriosclerotic, probably of a manic-depressive type. She has had
many periodic attacks of excitement.

Summary.—Adiposity with pendulous mammas hanging over the

abdomen ; configuration of the body masculine type ; hypertrichosis

of the face and the abdomen with male distribution rises in a triangle

above the pubes ; feet and hands long and slender, genitalia normal,

but labia minora are very long. Little is known of the early history

of this woman, but this case is included in the series owing to the

physical evidence of pseudo-hermaphroditism.'

Here is a syndrome of unknown etiology, the chief symptom-

atology of which is the complete alteration of the secondary sex

characteristics, and in some cases even the entire sexual characters

during the developmental period, producing an anomalous biological

individual approaching a hermaphroditic type ; or this condition may
be termed a form of pseudohermaphroditism.

Now to what fundamental cause is this abnormality of the sex-

ensemble due? Quinby- reports a case of female pseudohermaphro-

ditism of the external type showing an unusual accentuation of the

secondary sex characters of the male, and says: "'Judging from the

literature, such cases present an endocrinopathy of the adrenal

cortex, surely
;
possibly also of the pituitary body."

In the group here presented the patients show a definite con-

formity to a certain individual type which has long been recognized

as a distinct classical group. It is often referred to as the Leonard-

esque character and the idealization of the human form by artists

often follows this type. This is illustrated in the Da Vinci's ma-
donnas, and especially in his painting Mona Lisa, in which the facies

as well as the gracile hand is distinctly of this class. Even his self-

" The writer is indebted to Dr. Edward J. Kempf for many valuable sug-
gestions in this paper.

" Quinby, \Vm. C. Bulletin Johns Hopkins Hospital, February, 1916.
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portrait in the Ufizzi Gallery shows physical peculiarities suggest-

ing that Da Vinci himself was possibly an endocrinopath.

In reviewing, the most important symptoms of this definite clin-

ical syndrome may be summarized as follows

:

First. There is a deviation of the anatomical configuration of

the body, including to a degree a faulty skeletal development. The

outline of the body assumes a male habitus ; in many of these women
the pelvis is narrow and the body has a more or less angular appear-

ance. The voice is heavy and coarse ; the features are regular and

symmetrical, but atypical. The individual may be taken for either

sex, depending upon the drapery. The most striking deviation in

the bony growth is observed in the shape of the hands and feet,

which, in the majority of the cases, are small, delicate and well

formed, the fingers tapering. This type of hand has been fully dis-

cussed in connection with diseases of the pituitary body and is sup-

posed to be due to a perverted fvmctioningof this organ, as well as of

some of the other endocrinous glands. Penda" discusses this hand in

full, as follows :
" In regard to the hand sometimes it grows unnat-

urally broad, because of the hypertrophy of the integument and of

excessive ostogenesis (the broad hand of acromegaly) ; sometimes,

on the contrary, the hands are of gigantic size in both breadth

and length (the long hand of gigantism) in which, however, the

transverse diameter exceeds the longitudinal. But hands are also

sometimes observed of particularly delicate growth, conic in form,

with slender phalanges, and gracefully pointed at the ends of

the fingers. Hands of this form are usually met with in certain

states of hypofunctioning of the hypophysis in youth ; in patients

suffering from hyperthyroidism of Basedow, in which there is a

primitive precocious genital insufficiency, as also in the condition of

thymico-lymphaticus a long slender hand is observed, but the length

may sometimes be disguised by an excessive layer of adipose tis-

sue." Cushing^'^ also refers to these two types of hands and con-

trasts them with the " type en long" of gigantism and the "type en

large" of acromegaly described by Marie. Barker" also mentions

this peculiarity of bony conformation of the hand as "gracile," the

" fingers tapering." Evidently the bony growth of the body depends

upon not only one but several of the endocrinous organs and their

normal functioning.

Second. The abnormalities in the general contour of the body

9 Penda. Endocrinologia patalogica e clinica degli organi e secretione

interne.
1° Gushing, Harvey. The Pituitary Body and Its Disorders.
11 Barker, Lewellys F. Monographic Medicine, Vol.
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are only partly caused by the anatomical changes in the bony frame-

work, for, in addition, the skin is smooth and coarse as a rule ; the

musculature in some cases is vig-orous, for the obesity, which is in-

cluded in the soft structures, is one of the most prominent and fre-

quent symptoms in all of the cases. Several of these patients mani-

fested this symptom in infancy, in others it existed since childhood,

and yet in others it appeared in the adolescent period. In fact, this

symptom appeared previous to the menopause in all of the cases

where it was possible to obtain a history. Adiposity due to de-

rangement in the functioning of the organs of internal secretions

has received considerable attention and forms of this syndrome have

been described due to vmderfunctioning of the following glands,

hypophysis, thyroid, genital glands, each of which has its own indi-

vidual identity ; this symptom occurring in these patients is in strik-

ing contrast to the classic picture known as typus Frohlich, in which

the obesity is associated with lack of development of the secondary

sex characters and is designated as hypophyseal dystrophia adi-

posogenitalis.

Third. A disturbance of the pilous system. Here there is an

excessive development of strong, coarse hair where ordinarily in

women there is merely a light down, soft and nearly invisible. This

hypertrichosis does not make its appearance coincident with an ex-

cessive development of hair on the head, but is especially localized

on those parts of the body where on males there is a hirsute growth.

On the face a heavy beard develops, which, contrasting with the

smoothness of the skin, lends emphasis to the masculine appearance

of the individual. Besides the beard and mustache there is a heavy

growth of hair on the body, distributed in a manner closely resem-

bling the topography of hair on the male; instead of the hair on the

pubes having the transverse distribution of the female it rises to a

point extending toward the umbilicus. This disposition of hair on

the body differs from that of the hypertrichosis of the involution

period and the presenile state, which is accompanied with a thinning

of the hair on the head, pubis and axillse, and other evidences of

senescence.

To this abnormal anatomical condition of the hair there has

been attributed an hereditary element. In two of these patients it

was possible to trace a family disposition to a derangement of the

pilous system. Numbers 3 and 5 gave a history of a paternal aunt in

each case having had this symptom. The etiology of hirsutism is

attributed to a hyperfunctioning of the gonads, as well as to a

derangement of secretions of the cortex of the interrenal glands.
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But it is probable that several of the endocrinal glands are also in-

volved in this disturbance of function.

Fourth. Disturbance of the genital function: The genital anom-
alies are disturbances of menstruation and of the secondary sex

characters which resemble those of the opposite sex. In these cases

the irregularities of menstruation noted vary to quite a marked
degree and consist of early menses, delay in establishing the menses,

arrest of this function with amenorrhea extending over a period of

years. There is little evidence of somatic anomalies in the primary

sex characters in this group of cases ; in one patient an infantile

uterus was discovered and in several others there were some slight

anomalous conditions observed in the external ganitalia, but aside

from these there was no physical stigmata to indicate a hermaphro-

ditic condition, anatomically or functionally, of the pelvic organs.

In some of the cases which could be traced from childhood

through the developmental period the sexual instincts and inclina-

tions seemed to have exhibited, subsequent to the pubertal period,

sexual bivalency, that is, the patients appeared to have the com-

ponents of both sexes which were unequally divided, the male sex

predominating, and yet, in early childhood some of these cases dis-

played a homosexual inclination. Where the early history was un-

obtainable the classification into this series was principally made
from the physical manifestations and the outward behavior and con-

duct of the individuals.

Fifth. In the mental phenomena of this syndrome there is

evidence of disturbance of the psycho-sexual development—psychic

hermaphroditism. In the majority of the cases there is a peculiar

anomalous condition of the sexual instinct and inclination, which

does not correspond to the sex represented by the individual, physio-

logically and anatomically. These abnormal manifestations corre-

spond to stages of sexual evolution, as recognized by modern science.

There is a distinct manifestation of abnormal sexual instincts—there

appears to be a predominating homosexuality with periodic reversals

of the sexual inclinations and instinct and impulses toward the same

sex ; namely, psychosexual hermaphroditism. Some of the women
possess insight as to these contrary sexual feelings and have a con-

sciousness of the abnormality of the manifestation. These psychical

anomalies are displayed in the behavior of the individuals and in the

content of their mentally disordered thought and dissociation of

ideas which is the expression of their unconscious strivings. In

some of the patients, especially where there are the manic-depressive

reactions, there appears to be a bisexual anlage. In case 3 the
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patient is homosexual in the depressed stage of the psychosis and

heterosexual in the excited phase. Cases 4 and 6 both show this

fluctuating sexuality ; in the depressed stage both are homosexual

;

while in the excited stages the sexual cravings are decidedly hetero-

sexual. Cases 3 and 4 have a clear critique of this anomalous sexual

inclination and have explained this abnormal mode of feeling, for

there appears to be a struggle between the male and female elements

at times but usually one overcomes the other. This psychic her-

maphroditism is obviously rather common in the manic-depressive

reaction of psychosis, as the writer has observed numerous cases

in which the sexuality varied in the individual from homosexuality

in one stage to heterosexuality in the other quite independent of any

other hermaphroditic features. In the dementia praecox reaction

types the impulses and inclinations were decidedly homosexual and

were revealed psychopathologically in a concrete form, or symbol-

ically by the mental productivity and the conduct.

There is no definite mental reaction type associated with the

endocrinopathies ; the characterological makeup of the individual

determines the psychological conflict and this conflict decides

whether the individual will be introverted or extroverted and hence

whether the mental mechanism will be of the praecox, manic-de-

pressive, or other type of reaction.

Here is a group of individuals, by no means exceptional, show-

ing clinical evidence of pseudohermaphroditism of the external type,

which is manifested in the secondary sexual characters and in the

mental processes. With the present knowledge of growth and

metabolism there is difficulty in demonstrating or deciding the inter-

pretation of this syndrome of variant symptoms. It is believed that

the direct action of the chemical products of the gonads, through the

nervous system, influences the growth and metabolism of every

tissue in the body but how much this action is increased or inhib-

ited by the chemical products of the other endocrinous organs is as

yet unknown. The knowledge we possess on growth, development

and nutrition shows that there is a chemical regulation as well as

nervous regulation in the processes that control metabolism and that

the action between these systems is reciprocal. There is reason to

believe that the key to the solution of these problems will be found

in the vegetative nervous system.

After briefly reviewing what is known of the interrelationship

of the endocrinous glands Jelliffe and White^- conclude :
" Just as

the complicated sensori-motor integrations are effective in governing

^2 Jelliffe and White. Diseases of the Nervous System. 2d Edit. 1917.
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the muscular activities of the body, so the integration of the neuro-

chemical regulators, taking place at the physico-chemical level, is

effective in adjusting the metabolism of the body cells. Hormones
are not the activators primarily ; they are the servants of the vege-

tative nervous system. All of the endocrinopathies are really poly-

glandular syndromes and are under psychical control."

This is a polyglandular syndrome, but whether it is due to

glandular insufficiencies or overactivities is a subject for discussion.

The various efforts that have been put forth to interpret the inter-

relationship and to correlate the knowledge have made great ad-

vancement in recent years. There remains however a great unex-

plored field for future research to determine the etiological factor

that produces the disharmony in the biological relations of the ele-

ments that control bodily metabolism.



AN ANALYSIS OF THE ACTION OF MORPHINE UPON
THE VEGETATIVE NERVOUS SYSTEM OF MAN*

By Walter Max Kraus, A.M., M.D.

ADJUNCT ASSISTANT NEUROLOGIST, BELLEVUE HOSPITAL, NEW YORK

Part I : The Action of Morphine

Although the alkaloid, morphine, has been known for over a

century, and was, in fact, the second to be isolated, we have not as

yet any precise knowledge of its general action upon the nerves

which control visceral organs, and upon which it acts. With its

effect upon the functions of these organs we are, in the main, very

familiar. Before giving this general action detailed description, a

brief resume of the main characteristics of the vegetative nervous

system will be considered.

During the last two decades, the pharmacologists and physiol-

ogists have crystallized from the mass of knowledge concerning

the "sympathetic" system, a scheme the value of which, for every

branch of medicine, can scarcely be overestimated. This scheme

involves all that part of the nervous system which supplies smooth

muscle, glands and blood vessels. It is the entire nervous system,

exclusive of the sensori-motor system, which subserves sensation

and voluntary motor functions. By various means, anatomic, phys-

iologic, and pharmacologic, we have come to understand certain

features of this new conception, which is known as the vegetative

nervous system. Pharmacology and physiology have shown that it

is made up of two antagonistically acting parts.

These parts are now called the sympathetic on one hand, the

autonomic on the other.

The sympathetic centers in the spinal cord lie exclusively in the

thoracico-lumbar region. Their anatomy may be seen by the dotted

markings in the accompanying diagram (Fig. i).

The autonomic centers lie in the mid-brain, medulla, and sacral

parts of the spinal cord. This may be seen by the undotted mark-

ings in the diagram.

On the physiologic side, we find that electrical stimulation of the

various branches of the two systems proves their antagonism. Since

* Preliminary Report New York Neurological Societ}', February 7, 1915.
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system. Sympathetic pathways in dotted lines, Autonomic in unbroken

lines. (Jelliffe and White.)
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every organ is supplied with nerves from each of the two systems,

and since they are antagonistic, it naturally follows that the activity

of any particular organ will be increased or decreased by the elec-

trical stimulus, depending on which system is stimulated, and

whether the fiber acted upon is inhibitor or accelerator.

It is difficult indeed to imagine a more irksome task than learn-

ing the pharmacological action of the various drugs which we use,

without any systematic basis to simplify our efforts. The advent

of this knowledge of the vegetative nervous system has made the

problem simpler not only academically, but also clinically. It has

been found that many alkaloids have a site of action which is quite

specific, and an action which is very orderly. Let us take the clas-

sical example, adrenalin. This substance acts upon all the peripheral

endings of the sympathetic system. Chloral hydrate paralyzes the

central sympathetic endings. Cocaine acts as a catalyzer of the

activity of the peripheral endings of the sympathetic system, /. e.,

it makes stimuli have a greater action, though it does not of itself

act as a stimulant.

Atropine paralyzes the peripheral endings of the autonomic sys-

tem. Pilocarpine, on the other hand, stimulates them, as does mus-

carine. Many other examples could be given.

The activity of a drug which acts upon the vegetative nervous

system is to be considered from at least four aspects.

1. The site of its action, central, ganglionic, or peripheral.

2. The action upon the vegetative nervous system ; is it auto-

nomic or sympathetic? Does it stimulate, catalyze, or paralyze?

Does it afifect accelerators or inhibitors, or both ? Does it affect

secretory (pilocarpine) or motor fibers, or both (atropine) ? Does

it affect one nerve, as for example the vagus or pelvic, more than

another?

3. The effect of the action upon the activity of end-organs. Is

their activity increased or decreased?

4. The effect of the action upon the function of end-organs. Is

this augmented or diminished?

The Action of Morphine

We shall, at the very outset of our discussion, state what we
believe to be the action of morphine; and in the pages to follow

shall cite the proofs.

1. The site of the action of morphine is believed to be in the

central sympathetic inhibitory mechanism, acting on the autonomic.

2. The action of morphine upon the vegetative nervous system
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of man may be divided into two stages: the first stage is that of

stimulation of accelerator action and of depression of inhibitor

action; the second stage is that of depression of accelerator action

and stimulation of inhibitory action; a third stage is the result of

depression, ending in paralysis of inhibitory action. This action

upon inhibitory function applies to the reflex activities of the volun-

tary motor part of the spinal cord.

3. The activity of the muscular elements of the eye. the gastro-

intestinal tract, and the bladder is increased. All other muscular

activity is diminished. Secretory activity is diminished.

4. The effect of the action of morphine upon function in the first

stage is excitation. The effect in the second stage is depression. In

the third stage the eft'ect upon inhibitory action, as far as vegetative

functions are concerned, causes a cessation of their activity. The

third-stage effect upon the reflex activities of the voluntary motor

part of the spinal cord is depression ending in paralysis of inhibi-

tion, which permits the reflex irritability of the spinal cord to in-

crease.

In adults the first stage in man is either absent or very transient,

except in those having an idiosyncracy to morphine; the second

stage is that of therapeutic dosage; the third stage is very rarely

reached in man, due to the fact that the respiratory function be-

comes paralyzed at the end of the second stage and causes death.

The third stage may be obtained in dogs by keeping up respiration

artificially.

In children, the well-known relative inactivity of cerebral inhi-

bition permits the third stage to make its appearance more fre-

quently.

The following table compares the various actions of morphine

with the action of certain drugs upon the sympathetic and autonomic

nervous systems (Chart 2).

It will be seen that two columns under morphine express a very

interesting fact concerning it : viz., that in some organs and functions

there is a great difference between its action and the effect of its

action. For example: Though there is slowing of the heart rate,

decreased activity, there is a rise in the vagus tone, increased nerve

activity. Column two shows the changes produced by morphine,

illustrating its general depressant action upon function.

Two actions in the chart will probably strike the reader as

anomalous. These are the actions upon the eye and bladder. This

anomaly is only apparent, and will be shown so in the section upon

these organs.
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The Action of Morphine Upon the Vegetative Control^ of

Organs, the Organs Themselves, and their Functions

Smooth Muscle.—The bronchial musculature is contracted by the

vagus nerve. The depressant effect of morphine upon this accele-

rator action is shown in the benefit derived from the use of morphine

in bronchial spasm. Osier (i), in considering the various methods

of treatment of bronchial asthma, states, " More permanent relief is

given by the hypodermic injection of morphia and strychnia com-

bined."

The action of morphine is (i) to depress an accelerator nerve;

(2) diminish muscle activity; (3) decrease functional activity .-

The effect of the action of morphine upon the heart is well

known : the slow, steady, strong vagus pulse. Experimentally, a pre-

liminary tachycardiac phase, very brief in duration, has been demon-

strated. This is the first-stage action, the bradycardiac being the

second. Electrocardiographically, Einthoven and Wiering (2)

showed that vagus stimulation by morphine caused heart block,

which could be stopped by atropin or vagotomy.

The eft'ect of the action of morphine is thus seen to be: (i)

stimulation of an inhibitory nerve
; (2) depression of muscular

activity; (3) depression of function.

The effect of morphine upon the organicalh" diseased heart is not always
depression of the function, but, on the contrary, increase of function. Spe-
cially is this the case in many instances of decompensation. The activities of
morphine in pathological conditions will receive attention in another place.

The effect of the action of morphine upon vascular muscle is to

diminish its activity (vasodilatation) in the face area. An appre-

ciable general action is obtained by slightly larger than therapeutic

doses. This action of morphine is utilized to aid the action of dia-

phoretics. The interrelations of vaso-motor activity, cardiac activ-

ity, and blood pressure are such that the action of therapeutic doses

of morphine is not clear-cut all over the body, except in the case

of the heart. When larger doses are given, or when a habit has

been formed, vasodilatation, low blood pressure, and bradycardia

1 The details of the effect of the action of morphine upon vegetative
nerves is worked out on the assumption that the statement just made is cor-

rect. Whether this assumption be correct or not does not alter the conclu-
sions, namely, that the action of morphine in terms of the V. N. S. is an
orderly one. A criticism of the assumption will be found in the Summary.

- This is not the case when the muscle is pathologically contracted but
is so when the normal state of contraction is depressed. It maj^ also be
said that increase of the normal state of contraction is also depression of
function. Parallelly, atony and spasm of the intestine are both depression
of function. What seems true is that relaxation of the bronchial musculature
diminishes its function.



42 JVALTER MAX KRAUS

are all present. The two former are examples of depression of

accelerator functions, for vasoconstriction and a rise of blood pres-

sure are to be counted among these.

The physiology of the stomach is in many respects obscure, in

spite of the large amount of work which has been done. There is

the usual double control by chemical and nervous activities.

The latter is distinctly triple in nature, consisting of the vagus, the

splanchnic, and the intrinsic system or " enteric system "of Langley.

The action of one of these three nerve supplies is fairly clear. This

is the splanchnic, which acts as an inhibitor to the activities of the

other two systems. The vagus, on the other hand, exerts an ac-

celerator action, increasing the activities of the system. But the

enteric system also has the function of initiating movements under

proper conditions, and it is this which has given rise to considerable

confusion and obscurity.

Morphine produces several conditions which are regularly found

by X-ray examination, (i) Peristaltic waves passing -from the

cardiac end of the stomach toward the fundus, and then on to the

antrum pylori; (2) spasm of the sphincter antri pylori; (3) waves

of peristalsis noticeable in the antrum itself
; (4) closure of the

p}doric sphincter; (5) diminution of the secretion of gastric juice.

This action is complex. The effect of the action is to retard the

passage of the food into the antrum, and thus into the duodenum,

for a considerable time..

A consideration of the stomach (i) when morphine is used, and,

for contrast, (2) when the vagus is stimulated will throw much
light on the morphine action. The stomach is coitcerned pri-

marily with the function of containing the food ingested. This is,

indeed, of the nature of a progressive function, since it must act so

as to allow the stomach to contain successive portions of ingesta.

Anything, which causes a stoppage in the exodus of food will very

naturally impair this function just as a spasm of the sphincter of

the urinary bladder, or an obstruction at the orifice of the gall blad-

der will cause diminution of the container function of these organs.

The next function of importance is that of propulsion. The
stomach is needed to send the ingesta onward. The slow peristaltic

waves of band-like constriction in the fundus, and the more stormy

action of the antrum pylori subserve this function in part. The
third function, disintegration, is subserved by the antrum pylori,

whose activities serve to churn up the food and divide it into small

parts.

Finally, the fourth function, secretion. This is of great impor-
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tance, not only for the purpose of rendering certain parts of the

food absorbable, but also to regulate the movements of the sphincter

pylori. Vagus stimulation causes a great increase in peristaltic

activity ; the food is rushed through the stomach into the duodenum

;

the rate of opening and closing of the pyloric sphincter is much in-

creased, as is the precurrent function of disintegration. It might be

thought that the increase of hydrochloric acid would cause a sphincter

spasm at the pyloro-duodenal junction, but it may readily be seen

that the alkaline duodenal secretion is also increased, thus effectively

neutralizing the increased hydrochloric acid.

We see, therefore, that the action of the vagus is complete fur-

therance of the functions of the stomach, secretory, propulsor, dis-

integrator* and container.

When under the influence of morphine the secretory function

is diminished. The function of container is also diminished, for the

spasm of the sphincter antri pylori causes the fundus to remain

full, thus preventing addition of more ingesta. The function of

propulsion is diminished, for there is not enough hydrochloric acid

to open the pyloric sphincter eft'ectually, and the retention of food

in the comparatively inactive fundus adds to this inertia. The func-

tion of disintegration is diminished because, in the first place, there

is but little ingesta passing the spastically shut antral sphincter and,

secondly, because there is not the normal amount of moisture from

gastric secretion. What results is an abnormal liquefaction as

occurs in pathological retention, instead of normal disintegration.

For the purpose of clearness we have put these various actions

in tabular form (Fig. 3).

Fig. 3

Gastric Functions

Function Morphine Vag-us Stim.

Secretory '.
I

.

— +
Propulsor

i

— +
Container

!

— +
Disintegrator ' — +

It is thus seen that morphine has the same action as elsewhere,

(i) it depresses an accelerator nerve action, viz., that of the vagus

nerve. The eft'ect of its action is at the same time activity and de-

pression
; (2) muscular activity; and (3) functional depression.

The action of morphine upon the intestine is to diminish its

activity, both muscular and glandular. The passage of food or a

bismuth meal is delayed to a great extent. The effect of the action

follows the same principles as were described for the stomach. The

furthering action of the vagus nerve is removed. An accelerator
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action is diminished. The work of many investigators, among

whom may be mentioned: Magnus (5), Van der Velden (6), and

Mahlo (7), serves to show this.

The beneficial effect of morphine in renal colic (ureter muscle)

i^ familiar. Morphine acts by reducing the activity of the vagus

nerve, i. e., depresses accelerator function.

The same applies to the gall-ducts upon which morphine also

acts as a depressant to the vagal activity, a depressant to muscle

activity, and a depressant of function.
"

The effect of the action of morphine upon the uterus is sedative.

The following quotation serves to emphasize this.

" Treatment of threatened abortion : Whenever symptoms of

threatened abortion appear, the patients should be placed in bed and

kept in a recumbent position. If pains occur, a hypodermic injec-

tion of y2 grain of morphine should be administered at once, to be

followed by one grain rectal suppositories of extract of opium,

repeated at intervals of every four or six hours" (8).

The stimulative action of the autonomic pelvic nerve upon the

uterine muscular activity is apparently diminished. Moreover,

were the effect other than described, the end results would not coin-

cide with the clinical findings.

The subject of menstruation will be considered later.

The urinary bladder is composed of two muscles, the detrusor

and the sphincter. The nerve supply of these two muscles is de-

rived from the pelvic nerve (autonomic) on one hand, from the

hypogastric (sympathetic) on the other. The pelvic nerve stimu-

lates the detrusor, depresses the sphincter. The hypogastric nerve

does the reverse.

The functions of the bladder are: (i) container, (2) excretor.

If the pelvic nerve be overactive, these functions are increased.

The bladder, being emptied more readily, may receive and contain

more urine. Excretion is obviously promoted.

The functions of the bladder are controlled by the centers in the

sacral and lumbar spinal cord, the former increasing its functions,

the latter diminishing it. The effect of the action of morphine is to

stimulate the sphincter to contraction, this contraction passing on

to spasm in acute poisoning. (In rabbits this acute retention may
lead to rupture of the bladder and death therefrom.) The dangers

of this spasm are increased by the analgesia which morphine pro-

duces.

Thus morphine diminishes the functions of the bladder, though

the effect of the action is stimulation. The action is central, and



MORPHIXE AXD VEGETATIVE XERVOUS SYSTEM 45

since the pelvic nerve is accelerator, there is obviously a depression

of accelerator action. The difference between central action and
peripheral eftect recalls that existing in the eye and gastro-intestinal

tract, where central depression produces peripheral activity equiva-

lent to functional depression.

It is important to recall that the action of morphine is to destroy

the mechanism of bladder control. This interference zvith central

control is found in all the visceral actions of morphine.

The activity of the pupil is governed by a center. This center

influences both the sympathetic fibers and the autonomic fibers so

that a coordination of the two results. When there is any sensory

stimulation, i. e., excitation, excepting that of light, the pupil dilates.

On the other hand, in sleep, a state of depression, or absence of

stimulation^ the pupil contracts. This action has been ascribed to a

lack of the normal sensory stimuli. If stimuli are given to a

sleeping person, the pupil dilates, and about in proportion to the

stimulus. The pupil is not in its usual active state during sleep ; it is

in a state akin to bodily depression. Chloral hydrate produces the

same effect. Since the normal stimuli of waking hours stimulates the

sympathetic (dilatation), in sleep this disappears. The coordinating

mechanism must be of a similar nature to that governing the actions

of the agonists and antagonists in voluntary muscle activity ; that

is, there is a mutual central inhibitory mechanism. When the eye

contracts in sleep, it follows, since this is maximum, that the sympa-

thetic inhibition of the autonomic constrictor fibers must be inactive.

Thus we see that morphine in producing myosis does the same, for its

action is central and must be either upon the constrictors or upon

their sympathetic inhibitors.

The autonomic fibers are depressors. It is probable that they are

stimulated in morphine myosis through the elimination of central in-

hibition.

It might be urged that constriction of the pupil is not depres-

sion, since it occurs on accommodation to near objects, and on react-

ing to light. However, there seems no good reason to believe that

the action of seeing distant objects should be considered as the

cause of depression of pupillary function any more than the act

of seeing near objects.

If one observe pupillary activity under the influence of stimu-

lation, excitement, it is noticed that the pupil dilates. When, how-
ever, there is no abnormal stimulus, it remains in normal balance.

^^'hen there are no stimuli, it constricts to the maximum (sleep).

Thus it is reasonable to conclude that dilatation is equivalent to

excitation, constriction to depression.
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Considering the light-receiving function, we find a similar state

of affairs. When the pupil is dilated, this function is at its maxi-

mum, that is, more light reaches the retina.

Looking at the question from the point of view of muscle activ-

ity, both acts are the expression of increased activity. The coordina-

tion mechanism comes into play in both. But in the pin-point pupil

caused by morphine, obviously one part of the coordinating mecha-

nism is overcome by the other.

It seems justifiable to conclude that morphine acts upon the pupil

as it does elsewhere in the body. It stimulates a depressor activity

and thus causes depression of function, though this occurs, as in the

case of the gastro-intestinal tract and bladder, through increased

muscular activity.

Secretions.—The effect of morphine in therapeutic doses upon

the lachrymal secretion has scarcely received enough notice to war-

rant any conclusions. However, the condition in chronic morphin-

ism leads to rather definite conclusions. When the drug is with-

drawn, marked lachrymation occurs, which ceases if the drug be

administered. Observations upon chronic morphinism and the with-

drawal symptoms will receive attention in Part II, but we wish to state,

here, that the evidence just given shows that morphine will depress

the activity of the accelerator autonomic fibers to the lachrymal gland.

A considerable amount of work has been done which shows that

morphine depresses the gastric secretion for a varying length of

time, dependent upon dosage. This time varies between one half

and four hours. Then there follows a period of hypersecretion.

This is probably initiated by the passage of food into the duodenum
after the morphine action is gone, as well as being a compensatory

mechanism. Both factors play a part. Riedel (9) and Cohnheim
and Modrakowski (10) have shown these relations to be true.

Thus an accelerator action is decreased by morphine.

Cohnheim and Modrakowski (10) have shown that the secretory

activity of the pancreas, which is increased by vagal stimulation, is

decreased by morphine. The action of morphine is depression of

an accelerator nerve, of gland activity and of functional activity.

There has been very little done upon the subject of renal secre-

tion. In fact, the text-books give us no clear-cut information as to

the effect of morphine. Hewitt (11) states that "it is questionable

whether the time-honored custom of withholding morphine, even in

very small doses, when renal disease is present, is one which need
be followed on all occasions. If, however, any tendency toward
uremic coma should exist, it would not, of course, be wise to use
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this drug." Cushny (12) states that "the urine does not generally

show any distinct alteration after morphine in man." Glycosuria

may occur. In diabetes the glycosuria is decreased, possibly due to

a combination of general depressor action upon metabolism with

the depression of gastro-intestinal activity.

In view" of the paucity of information we must leave the matter

as it stands, reserving the privilege of calling attention to the de-

pressing eftect in preuremic states.

The behavior of the sweat apparatus is the black sheep in the

flock of vegetative activities. Electrical stimulation of the sympa-

thetic nerve causes sweating, while adrenalin produces the reverse.

Pilocarpine is a well-known diaphoretic. ^Morphine in therapeutic

doses causes mild sw^eating. contrary to its action on all other secre-

tions. However, the evidence of chronic morphinism is more con-

vincing of the uniformity of the action of morphine. Here we get

a very dry skin. On withdrawal there is marked sweating, not the

mild perspiration resulting from therapeutic doses of morphine. It

would seem, therefore, that here also morphine inhibits an acceler-

ator action. The anomalous action in small doses is due to vasodi-

lation, not to diaphoresis.

The regulation of temperature is by means of two central

mechanisms, a thermogenic and a thermolytic. Recently, H. H.

Meyer (13) of Vienna, by summarizing the knowledge at hand up

to date, has concluded that the thermogenic center is sympathetic

in nature, the thermolytic center, autonomic.

These centers are changed both in activity and reactivity during

fever. The reactivity is increased, the environment producing more

changes than it normally would, while the activity is changed in such

a way as to render the thermogenic center more active, the thermo-

lytic less so.

Morphine reduces the temperature in acute poisoning (large

doses) and in pneumonia. The former is familiar. The drop may

be 2° F. The latter was shown by Van der Velden (14), where

therapeutic doses were given (gr. y^ to %o caused a change of from

1.6° to 3.2° F.). In chronic morphinism, less of the drug is needed

to keep some patients with fever comfortable than they require when

they have no fever. Apparently, therefore, morphine depresses an

accelerator function when (i) large doses are given (acute poison-

ing)
; (2) when the activity of the function is increased. (Pneu-

monia, chronic morphinism with fever.)

Morphine is the best respiratory paralysant we know. Atropine,

on the other hand, is a splendid respiratory stimulant, its action
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being central. This central action is quite in accord with its

peripheral actions, since these, by causing autonomic paralysis, per-

mit the activities of the sympathetic to have full sway. Increased

respiratory rate coincides with general sympathetic activity (fever,

fear), and since it is centrally depressed by morphine, the action is a

depression of an accelerator function.

It has been noted in the introduction that morphine stimulates

inhibition of the reactibility of the spinal-cord motor elements, and

that this action may go on to paralysis, in which case there is a rise

in the reactibility of the motor-cord elements with convulsions.

The degree to which this action progresses depends, of course, upon

the resistance of the cerebral functions, as is shown by the greater

likelihood of convulsions in children. The reason for this is that

the cerebral control is less in them than in adults.

The sensation of pain is certainly received by stimulatory action,

and the depression of this by morphine is most familiar. To go

further into the subject of cerebral functions is scarcely possible at

this writing.

Site of the Action of Morphine

Tlie effect of tJie action of morphine upon the vegetative nerves

may best he expressed as depression of the accelerators and stimula-

tion of inhibitors. The site of its action is believed to be the central

sympathetic inhibiting-mechanisni acting upon the autonomic, but the

proof is inadequate at present.

Conclusions

1. From the preceding it may be stated that the action of mor-

phine is bifold. The first stage consists of depression of inhibitory

activities, stimulation of accelerator activities. The second stage

consists in stimulation of inhibitory activities, depression of accel-

erator activities.

2. The most noticeable effects of the action of morphine are

those of the second stage. This is due to the transitory nature of

the first stage. In certain individuals, this first stage may be unusu-

ally long. On the other hand, it may be practically absent.

3. The effect of the action upon function is depression.

4. The efifect of the action upon visceral activity in some cases

is increased muscular activity, as in the eye, gastro-intestinal tract

and bladder.

5. The site of the action is believed to be central, and upon
the central sympathetic inhibitory control of the autonomic centers.
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6. The action of morphine upon pain sensation is a depression

of a stimulatory action, according with its other actions.

Note.—The confirmatory evidence which chronic morphinism,

and particularly the withdrawal symptoms, bring to bear upon the

above conclusions will be discussed in Part II.

Part II : Withdrawal Symptoms of Chronic Morphinism

On May 23, 1914, an editorial upon withdrawal symptoms of

chronic morphinism appeared in the Journal of the American ]\Ied-

ical Association stating :
" Despite the interesting facts which have

developed in the past decade or more concerning the underlying fea-

tures of chronic morphinism, a number of phenomena have been

left unexplained." Referring to Riibsamen's work on the gradual

immunization of rats to morphine, the editorial continues: "Impor-

tant as these aspects of the continued use of morphine doubtless are

for an understanding of the altered physiologic conditions it pro-

duces, they furnish no clue to an added feature which must be taken

into account in practice. The sudden ivithdrazval of the drug does

not result mer^ely in negative symptoms, but often produces such

intense misery and depression as to indicate actual danger. There

are positive manifestations ivhich it is difficult to explain solely by

the lack of the narcotic, so that- something more than the mere stay-

ing of the craving appears to be necessary."

The object of this paper is to explain the cause of the nature of

the symptoms of withdrawal in chronic morphinism. Briefly sum-

marized, the symptoms are simply the opposite to those produced

by the action of morphine.

The reason that any vegetative symptoms appear is that, in the

course of acquiring an increased tolerance to the drug, the thresh-

old of irritability of the vegetative nervous system is gradually

raised. Were this not so, two things would happen : there would

be continual occurrence of symptoms while the drug zvas used in

tolerated doses, and there zvotild be no symptoms upon withdrawal.

As has been shown in the fiirst part of this paper, morphine causes

functional depression. A glance at the table of signs and symptoms

(Fig. 4) of morphine withdrawal, chronic morphinism and acute

morphine administration will show that the symptoms of with-

drawal are the opposite of morphine administration and chronic

morphinism, i. e., functional acceleration.^

3 Confirmation of our own observations has been obtained in references

IS to 25 (see list).
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That the occurrence of some of these symptoms during the habit

has been understood for some time is shown by the following obser-

vation of Albrecht Erlenmeyer (16), who first advocated sudden

withdrawal of morphine in the cure of the habit.

" The withdrawal symptoms are to be encountered not only dur-

ing a withdrawal cure, but also during the habit itself. Every injec-

tion acts very naturally, but for a definite period, the length of which

depends upon the dose. If this action commences to cease or stops

entirely, due to the failure to make another injection, withdrawal

symptoms will appear."

The failure to appreciate this to its fullest extent has seriously

retarded our understanding of the action of morphine as a habit-

forming drug.

The explanation of this sudden reversal of symptoms lies in the

fact that morphine taken as a habit-forming drug upsets the normal

equilibrium between the sympathetic and the autonomic systems, es-

tablishing a new one. When this new equilibrium is destroyed by

taking away the drug, symptoms naturally result.

A description of the withdrawal symptoms warrants a classi-

fication. The words n'lthdrawal symptoms imply that the symptoms

are due to the absence of morphine, that this absence is the primary

cause. Since this is not the entire truth, the symptoms of with-

drawal have been divided into two general classes

:

Class A.—Symptoms referable to the effects of morphine.

Class B.—Symptoms referable to conditions existing before the

onset of the habit, (i) Physical, (2) Psychical.

Class A.—These symptoms are the opposite to those produced

by morphine. The muscular elements of the eye become very active.

The pupil dilates. Its reactions are very labile. Accommodation

paresis is common and troublesome. Diplopia occurs sometimes.

The lachrymal gland becomes very active. The conjunctival sac

becomes moist and tears are often the result.

The nasal secretions are increased. Coryza is frequent. Sneez-

ing, due in part to increased reactivity of the nervous system, in

part to local irritation of secretions, is one of the first symptoms,

one of no mean diagnostic value in an attempt to discover the pres-

ence of a habit by withdrawal.

Asthma is oftein complained of. That is, a bronchospasm. A
" cold " appears in some, a mild bronchitis, due to hypersecretion of

the bronchial epithelial glands, not at all like the dry hacking cough

occasionally found in the habitue.

The rate of respiration increases on withdrawal.
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Symptoms referable to the heart are the most dangerous. They

are best considered with those referable to changes in blood-pressure.

The heart-rate is increased, the pulse may become very rapid,

thready, a sign of impending collapse. The blood-pressure falls,

due to cardiac collapse.

Salivation is one of the first symptoms of withdrawal.

The hypoacidity of the habit reverses itself. Hyperacidity

takes its place. This formed the basis of Hitzig's (30) method of

withdrawal. By giving alkalies, Erlenmeyer modified the gastric

lavage used by Hitzig. Erlenmeyer's experience with this method,

lasting over twenty years, has been most gratifying. Diarrhea is

prevented, and the visceral symptoms in general are almost nil.

Besides hyperacidity, nausea and vomiting are frequent, due to

the labile and over-active nervous system.

The chronic constipation of the habit changes to a profuse

diarrhea. Colicky pains may accompany this.

Profuse sweating is one of the first signs of withdrawal and

stands as a contrast to the dry skin of the habitue. In the first paper

we used this fact as a proof that morphine depresses the sweat-

apparatus. Those who have seen the dry skin of the habitue and

the sweating of withdrawal will realize their relation. Vasodila-

tation accounts for the mild perspiration produced occasionally by

morphine in therapeutic or slightly larger doses.

The cramps in the extremities are among the most distressing of

withdrawal symptoms. They are due to a vasoconstriction and

recall the cramps produced in some individuals by very cold water.

Adrenalin was tried in a few cases, and, as was to be expected, in-

creased the suffering. The beneficial effect, on the other hand, of

hot baths is well known. Nitrites are also of great benefit.

The menses are almost always absent during the entire period of

chronic morphine poisoning, excepting a short time at the beginning

of the habit. However, in spite of this amenorrhea, pregnancy may
occur, showing that the ovary, as far as the follicular apparatus goes,

is still functioning. The explanation for this is not readily obtained,

for the many aspects of the relations of the ovary to menstruation

are as yet unsettled. After a cure, the menses return. The first

few menstrual flows are usually excessive in amount and duration.

With the exception of a primary euphoria, those addicted to

morphine have little or no sexual interest (in the narrower sense of

the word). After withdrawal this usually returns, and with great

intensity.

There is, as a rule, an absence of spermatogenesis during mor-
phine addiction. This disappears on withdrawal.
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During chronic morphinism the power of erection is often lost.

Upon withdrawal it usually returns. Xocturnal pollutions may

occur.

In chronic morphinism, there are a number of symptoms suggest-

ive of chronic hypothyroidism : dry skin, trophic changes in the nails,

teeth and hair. Besides this, there are the entire group of vegetative

nervous system symptoms, which may form a part of hypothyroid

states (26, 27). GottHeb (28) showed that thyroid-fed rats had a

diminished tolerance to morphine, while thyroidectomized rats

showed an increased tolerance. From this we could say that rats

tolerated morphine in proportion to the degree of hypothyroidism.

If this is proved by further work, it will be of great value in deter-

mining the best dose of morphine in dysthyroidism. Furthermore,

if morphine is tolerated better by thyroidectomized rats, it would

seem but natural that as a tolerance to morphine is obtained, a con-

comitant hypothyroidism should result. The evidence of the phys-

ical findings in chronic morphinism points to a depressor effect upon

thvroid activity. The thyroid is the familiar accelerator of metabo-

lism and the vegetative nervous system. Thus there is depression of

an accelerator function.

Since there are vegetative nerves to the thyroid, it is probable

that any effect produced results from changes in their activity. Mor-

phine has no action upon gland tissue.

The symptoms which have been described are all attributable to

the lack of the effect of morphine upon the organism—more par-

ticularly upon the vegetative nervous system. They arc clearly

the opposite to those produced by )iiorphinc, and tJiiis serve as a

further proof of the effects of its action.

Class B.—The symptoms which are referable to previous condi-

tions are indeed numerous. Pains of all kinds, masked by the analgesic

morphia, come to the fore. Colic, pleurodynia, dysmenorrhea, peri-

toneal pain (old adhesions), neuralgias and a host of others. These

are not due to the morphine primarily. Some other cause exists.

They are a frequent cause of continuation of a habit, an important

factor to bear in mind. A case which emphasized this was that of

a young man who, after withdrawal, had returned to the use of

heroin. He was re-admitted to the hospital. He could not sleep

well and had no appetite. Physical examination showed that he had

a large amount of fluid in the left pleural cavity. On careful ques-

tioning, it turned out that he had returned to the use of heroin be-

cause of pleurodynia, which he thought due solely to the lack of the

drug.
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The psychical symptoms upon withdrawal are of no less import.

The patient becomes excited, tremors are seen, anxiety is marked.

Psychoses of various types may develop and attempts at suicide are

a grave practical danger. A detailed account of the various psycho-

pathic manifestations upon withdrawal cannot be given here. P.

Schroeder (24) has given an excellent summary, and should be con-

sulted by those desiring closer knowledge of this aspect of with-

drawal.

Conclusions

1. The withdrawal symptoms of chronic morphinism are due to

a change in the activity and reactivity of the vegetative and central

nervous systems.

2. They are the opposite to those of morphine administration.

3. They are divisible into two classes: (a) those due to the ef-

fects of morphine; (h) those due to the previous conditions

brought to light by the absence of morphine.

Part III : The Pulse-Rate on Withdrawal from Chronic

Morphinism by the Lambert Method* (17)

The pulse-rate during withdrawal from morphine by the Lam-

bert method has not been the subject of any detailed study. In fol-

lowing the course of the treatment, reliance has been placed more

upon the subjective condition of the patient, both mental and phys-

ical. Rise in pulse-rate has been considered to some extent
;
particu-

larly as a sign of danger. The striking fact is that there has been

no objective observation which could serve as an index of the

progress of the treatment.^

Observations have been made upon fifty cases (Figs. 5-25).

The pulse-rate was taken every four hours, before, during and after

treatment. In making the graphs, averages of twelve or twenty-

four hours were taken. The first two and one half days com-

prise the period A-B before treatment, during which the patient

was kept comfortable by a suitable dose of Magendie's solution.®

The next period is the twelve hours after the Lambert's specific

was begun (Fig. 26). The end of the next period, C-D, represents

the end of the effect of Magendie's solution given the first twenty-

four hours. The period D-F is that during which the treatment was

* Based upon fifty cases.
^ The treatment consists essentially in giving large doses of Belladonna

(see Fig. 6) and very strenuous catharsis.
° One drachm in twenty-four hours usually sufficed (morphine gr. ii).



Figs. 5-15. Showing drop in pulse rate in morphine withdrawal and

subsequent rise.



Figs. 16-25. Showing drop in pnlse rate following morphine

withdrawal and subsequent rise.
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Fig. 26. Combination graphic.

TtB n

Fig. 27. Combination graphic with belladonna dosage graphic.
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continued without morphine. Period F-G represents after-treat-

ment during which no drugs were given (Fig. 27).

Case Reports
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system of the morphine habitue is abnormally high (large changes

in pulse-rate).

B. That very large doses of belladonna are tolerated by this in-

creased resistance of the vegetative nervous system.

C. That the pulse-rate drops at the beginning of treatment and

slowly returns to normal.

D. That the pulse-rate may serve as an index of the progress of

treatment.

E. Whether or not these pulse changes are due to the large doses

of belladonna is as yet undecided.

Summary

Several observations can readily be made upon the data given

above. The first is that much remains to be discovered concerning

the details of the action of morphine. The site of action requires

careful investigation, even though the majority of the evidence

points at present to a central action. The action upon the isolated

intestine and upon pain fibres brings up the question of the action of

morphine on nervous tissue in general. The action upon nerves also

requires careful reinvestigation. The views of Gaskell (The In-

voluntary Nervous System—1916) must be considered as well as

those of the Vienna School, specially in regard to the alimentary

and uro-genital structures. For the sake of securing a general con-

ception of action, the scheme offered will suffice. It clears up and

generalizes where hitherto there could be no generalization. The

action upon organ activity is still insufficiently worked out in some

case, notably the uterus. The efifect upon function is best under-

stod, the apparently anomalous actions of the eye, gastro-intestinal

tract and bladder having been worked out in this paper.

The final word seems to be that future work must decide whether

the effect upon function is brought about indirectly (Central Inhibi-

tory Mechanism) or directly by stimulation of the inhibitors and

depression of the accelerators of one or the other systems.
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THE NEUROSIS OF THE HOUSEWIFE

Dr. A. Myerson presented a short communication on the above topic.

He said that the housewife here considered is usually poor and of Jewish

race, though she has her counterpart in well-to-do households and also

has her Gentile sisters.

Superficially her symptoms are those of pains and discomforts scat-

tered throughout the body, the enumeration of which includes aches and

pains in every part of the body. But behind them are moods and emo-

tions, particularly fear in its various forms, depressions, loss of interest,

difficulty in making decisions and in the more severe cases, a dream-like

state and feeling of unreality. The differential point between these

processes and the depression of manic-depressive psychosis lies in the

fact that they are largely ideational and are not accompanied by true re-

tardation.

Back of these symptoms are the social economic and domestic con-

ditions of the home. All the factors,—monotony of the house work,

denied recreation, poverty with its depressing effects and its lowering of

respect for the husband, the breaking of sex interest, the fear of preg-

nancy and unsatisfied sex desires,—estrange the wife from the husband.

The social standards demanding of a wife a love for home and husband

bring about conflicts which in turn seem responsible for the bulk of the

symptoms presented.

ACUTE VASOMOTOR PARALYSIS AS A CLINICAL ENTITY

Dr. Frederic J. Farnell presented a short paper on this subject, sup-

porting his contention that there is such a clinical entity by clinical,

pharmacological and pathological evidence. He presented the record

of a case occurring in a married man of forty-five. He presented in

1916 the symptoms of cardio-spasm, asthma, hyperacidity and dyspnea.

Physical examination was entirely negative, the urine was normal in

every respect. N-ray studies of the gastro-intestinal tract and chest were
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essentially normal save for suggestion of right ventricular hypertrophy,

electrocardiographic studies showed a large " P " deflection. The deduc-

tion was made—autonomic irritability.

The reader then discussed briefly the three units of the autonomic

system, the synapse, the end apparatus in the viscera and the central cell

and spoke of the action of drugs on these units. Atropine relieved the

symptoms of the patient because it lowered autonomic irritability. Later,

the patient developed an infection of the upper respiratory tract, which was

controlled by adrenalin. Respiratory difficulty followed and there finally

supervened a complete vasomotor paralysis, from which the patient died.

Pathologically, the heart showed nothing but slight thinning of the

muscle bands, no evidence of endocarditis or myocarditis. The kidneys

were judged to be normal on microscopic examination. The possibility

of action from split proteins and bacterial poisons had been kept in

mind but were not considered as etiological factors in this case.

CHARACTER AS AN INTEGRAL MENTALITY FUNCTION

Dr. Guy G. Fernald read the paper of the evening on the above sub-

ject, remarking that the student of healthy though maleficent mental

functioning in adolescents and adults takes cognizance of certain fields

of inquiry not properly included under intellect. The present communi-
cation attempts to show that such fields represent minor functions under

character. He quoted from a paper which he gave in 191 1 to the effect

that character deviates of various types should be differentiated by ap-

propriate tests and would be properly treated if committed for segrega-

tion. He quoted also from a paper in 1916 in which the matter of

character deviation was emphasized as a phase of development and dy-

namics, rather than a feature that could be scored numerically.

The two essential components of mentality are intelligence and char-

acter (moral force or stamina), the innate tendencies to thought and

action, respectively. A tentative arrangement of some of the principal

mental functions in various normal and abnormal conditions was pre-

sented in outline form.

For the purpose of mentality study, intelligence may be conceived

as the thinking, inventing and deciding function and character as the

emotivating, energizing and executing function of mentality. Habit is

a factor of both of these functions. Volition and inhibition, though
under the direction of intelligence, owe their force to character. Senti-

ment and emotion are related to character rather than to intelligence;

intelligence may be regarded as the judicial department of the mind,
whereas character is the executive department. The intellect appre-

hends the ideas rousing emotional reaction and suggests control of ex-

pression, but character yields or inhibits expression.

Character force makes for efficiency of personality not less than does
intelligence superiority; in fact, character is the valid determinant of
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personality behavior. A mentality able to plan well but in which exe-

cution is faulty may be regarded as showing character deviation or

anomaly. This attempt to delineate the functions of mind is not done
dogmatically but is more a categorical reference for clarity of thinking,

as are other psychological distinctions.

The reader called attention to the fact that while no attempt has been

made to enforce better thinking and deciding, the enforcement of accept-

able behavior has been the fundamental purpose of civil and criminal

jurisprudence. When the offender is of demonstrably limited responsi-

bility because of intelligence defect, there may be judicial clemency but

when the offender is demonstrably deviate in character only, there is no

clemency. The law recognizes responsibility for the performance, not

the selection, of acts and recognizes something that we call character

deviations as susceptible of improvement.

Evaluation of personality is not confined to an estimation of intelli-

gence alone, but includes character as well. Character development

progresses far beyond the formative period of normal intelligence de-

velopment, hence the two are not coextensive. Character development

and deviation are not wholly circumscribed by intelligence, though not

independent thereof. Studies of feeblemindedness in physical childhood

are concerned more with intelligence than with character. Personality

studies of adolescents and adults find the more potent and significant

factors to be character deviations. For this reason, " mental tests

"

adapted to childhood mental ages are inadequate to classification of

adult feeblemindedness because of the transcendent potentiality of char-

acter factors.

Character anomalies have been recognized as matters for investiga-

tion for the psychiatrists under personality studies, though as yet not

measurable. But both intelligence and character defects lend themselves

to recognition, classification and treatment. The need of obtaining

some means of measuring character function was emphasized. The

reader called attention to the need of considering in mentality investiga-

tions these matters of character deviations much in the same manner

as in intelligence deficiency and mental disease.

Dr. Fernald said that this conception of mentality made for simplicity

since it permits the elimination of such ill-defined terms as psychopathic

personality, constitutional inferiority, etc. He said that whereas intel-

ligence defects are not remediable, character deviations are at least sus-

ceptible of improvement under the direction of intelligence. Conse-

quently the recognition of certain fields of mental functioning as in the

province of character broadens the outlook for advance of certain cases

toward character rectitude. All considerations of feeblemindedness in

physical ages above childhood take into account character as well as

intelligence.

An application of these principles can be made to that group who

are sufficiently well equipped intellectually to respond to appeals to
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reason, i. e., to those whose character is not beyond amendment—the

offenders who are neither mentally diseased nor below the mental level

of moronity. These are not in the schools for the feebleminded, some

are in the orphanages, reformatories and similar institutions. Most of

the members of this group have missed proper early home training for

various reasons. They make our potential criminals, prostitutes and

vagrants. These cases are largely salvable to economic productivity

before character formation is complete and propaganda for restoration

would best be directed to character reformation.

That this whole problem is exciting public interest could be seen by

the fact that special schools, psychopathic laboratories and other means

are being created for the study and recognition of these very types of

delinquents. The need of such organizations in states and municipali-

ties as aids to the solution of judicial, sociological and economic prob-

lems has become well defined. Dr. Fernald remarked that the field was

open to psychiatrists preeminently because of their special experience

and training. The reader emphasized the problem as of vital importance

in the broad program of conservation of resources and the reduction of

the number of dependents brought about by the war. When the public

realizes that many of these dependents are improvable in behavior and

salvable by character training. Dr. Fernald felt sure that the public

would be entirely ready to provide for such training. The two mentally

hygienic purposes to be realized are to deny parenthood to the unfit and

to assist the high-grade dependents to build a more worthy character

and become economically successful. The sentencing of intellectually

incompetent persons to penal institutions without psychiatric examina-

tion was lamented. The need of legislative enactment to humanely di-

minish the number of dependents, in view of these new psychiatric con-

siderations, was strongly urged.

Dr. Fernald closed the paper by citing at length three cases illustrat-

ing the points brought out, cases in which the psychological tests, in-

telligence quotient and other measurable factors were at least of normal

level, in which there was no mental disease, but in which the phenomena

of character deviation as an improperly developed mental function were

evident and marked.

DISCUSSION OF DR. FERNALD'S PAPER

Dr. Walter E. Fernald commented on the value of the paper as an

approach to the study of character defect in subnormal cases. He
spoke of the tendency on the part of students of these matters to exag-

gerate the relation between mental defect and anti-social tendencies,

and of the frequency with which the average defective is slandered

because of the over-estimation of his liability to criminalistic and im-

moral behavior. He felt sure that there was a failure to recognize the

value of environment and training in restraining or preventing the de-



BOSTON SOCIETY OF PSYCHIATRY AND NEUROLOGY 65

velopment of anti-social conduct. He emphasized the fact that there are
good and bad defectives, some with entirely altruistic and good tenden-
cies, and some fundamentally bad from early childhood. On the whole,
he believes that mental defect is exaggerated as a cause of criminality.

Dr. William Healy emphasized the fact that in order to really know
the mentality a wide range of tests must be given, many more than are
included in the ordinary age-level tests. The so-called intelligence

quotient frequently does not at all suggest some special disability which
has peculiarly to do with behavior, such as disability in the higher forms
of judgment and foresight. He cited a case of a really defective indi-

vidual who had a normal I. Q. This question of character defect is well

worth a great deal of consideration. In the opinion of Dr. Healy most
cases can be resolved into constituent elements, as it were, and it is very
important to do this in order that there may be a thorough understanding
and meeting of the issues involved. It brings us to the question of the

so-called morally insane and in his experience such a case without some
intellectual defect has yet to be seen. He spoke of one of the cases

given by Dr. Fernald, remarking that it might be a case of impulsion,

the source of which might be found in some mental conflict. Alto-

gether, each case of so-called character defect must be intensively studied

before one can rule out ordinary causative conditions. He paid tribute

to Dr. Fernald's work and spoke of the whole field of investigation in

behavior and character deviations as one to be worked over in intensely

practical fashion ; it offers at the same time most interesting and subtle

material for consideration.

Dr. Anderson spoke of the value of character deviations and the

considerations pertaining thereto in the daily study which work in the

courts necessitated. He said that many of the cases which they saw
were considered normal but show strong deviations in their character

make-up, frequently shallow, superficial, indolent, careless, egotistical

and individualistic, to say nothing of the psychopath group: the unstable,

neurotic, emotional individuals, who are lacking in inhibitions and suffer

from temperamental pecularities. He felt that Dr. Fernald's paper was
a practical and important step forward in the proper attitude toward

these cases.

Dr. Myerson said that the cases seen at the Psychopathic Hospital

bear out the main thesis of Dr. Fernald's paper. He said that the char-

acter deviation in some cases consisted for the large part in an inability

to maintain permanent purposes and that success frequently depends

entirely upon such maintenance. He felt sure that success depends

more upon the maintenance of permanent purposes than it does upon

intelligence. He rernarked further that the stability of the community

depends upon the intellectually feebleminded vvho constitute the backbone

of society

—

i. e., in that they are willing to do the lowest order of work
upon which the industrial organization is based.

Dr. Guy Fernald closed the discussion by reiterating the necessity of
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considering more than intelligence tests alone in the adjudgment of de-

fectives. He said that the investigation of character as a major men-

tality function was a new additional idea, and that a consideration of

personality from the viewpoint of character brought in another angle

of approach to the problems pertaining to personality anomalies, exem-

plified by the ne'er-do-wells and potential criminals. These cases should

be reached before they develop, partly by prevention of propagation.

Characterological training is a very important feature.
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THE IXTERXAL SECRETIONS AND THE NERVOUS
SYSTEM 1

By M. Laigxel-Lavastixe

Authorized Translation by Fielding T. Robeson, M.D.

{Continued from Vol. 47, page 470)

(8) Obesity

The existence of endocrinogenic obesities is no longer a matter

of dispute. ]\Iouriquand^^'' has described them well recently in

children.

I have reported several cases myself this last year.^^^

The only point of interest is the demonstration of a nervous

factor in the determination of these endocrinogenic obesities. In

the majority of cases I do not think that this exists, but believe that

such obesities arise through humoral disturbance of endocrinal

origin. Nevertheless a nervous factor is present in the cases noted

where a cerebral tumor gives rise to obesity through pressure on

the pituitary. One might also suspect, if not prove, a nervous factor

in those cases of segmentary^^- or paraplegic disposition of adipose

tissue. I have with Viard reported a case of this type, which corre-

sponding to a trophedema of Henry ]\Ieige, studied previously with

M. Sicard,^^^ caused me to view in their entirety " the variations of

the panniculus adiposis, according to the divers physiological condi-

tions—of infancy, puberty, pregnancy, lactation, castration, and of

the menopause—and to pathological conditions—of the simple or

associated endocrinal syndromes, thyroidal, pituitary, ovarian, tes-

ticular, suprarenal, and parathyroidal—pursuant to their relations

with the trophedema of Henry Meige, the adiposis dolorosa of Der-

cum, the intermediate affections between these two syndromes, to

11'^ Mouriquand, Congres de Pediatric, Rapp., 1913.
1^1 Laignel-Lavastine et L. Boudon, Obesite par sarcome juxta-hypo-

physaire. Soc. med. des hop., 13 fev., 1914; Laignel-Lavastine et Pitulesco,

Obesite familaile avec perturbations endocrines, id.

11- Sicard et Berkowitsch, Adipose doul. par insuff. ovarienne, Gaz. des
Hop., 1908, p. 848; Claude et Sezary, Adip. doul aet remarquable de Topoth.
Thyr., Gaz. des Hop., 1913, No. 86, p. 69; Ivanoff, Mai de Dercum, R. russe
de Psychiatrie, mars, 1913; Weber, Parks, Lipodystrophie progressive; R.
Hirschfeld, in Handbuch der Neuro. de Lewandowsky, Bd. IV, pp. 455-71.

113 Sicard et Loignel-Lavastine, Un cas de trophoedeme acquis, Soc. de
Neurol., 15 janv., 1903, Nouv. Iconographie de la Salp., janv., 1903.
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certain states of hardening of the skin associated with various affec-

tions of the central nervous system, or of the sympathetic or of the

ductless glands, and the part which relates in their genesis to dis-

turbances of nutrition in general and the endocrine system and the

sympathetic in particular."^"

2. Endocrine-sympathetic Syndromes

I will only retain from among the above-mentioned syndromes

exophthalmic goiter, Addison's syndrome, scleroderma and diabetes

mellitus by reason of their double interest, which is both doctrinal

and practical, and of the large number of studies that they have oc-

casioned, and are still causing every day.

(i) Basedow's Syndrome

I have nothing to say concerning the immense 'bibliography of

-exophthalmic goiter, for which I refer you to Biedl's work on the

subject and the recent report of Roussy at the Congress of Luxem-

bourg (August, 1914). I will simply state that instead of taking

sides for the thyroidal theory whose last favorable pleading was

sustained with excellent arguments by Roussy and Clunet,"' or for

the sympathetic theory defended by Gley and Cleret,"" with the aid

of arguments drawn from experimental and anatomo-clinical facts,

one^^^ of which is personal to myself, I prefer to say that it is the

same with Basedow's syndrome as with all the endocrino-sympathetic

syndromes, that they are all the expressions of a disturbance of

function, and that this function is disordered as well by a glandular

lesion as by a disturbance of its nervous regulating mechanism.

From a physiological viewpoint I reiterate, therefore' the unity

of the Basedovian syndrome in its divers clinical modalities. ^^^

The cases due to thyroidal lesions are certain. I argue no more.

The cases due to nervous disorders appear no less often.

Curschmann^^^ has seen in a woman tabetic an intermittent Base-

ii* Laignel-Lavastine et Viard, Adipose segmentaire des membres in-

ferieure, Soc. de Neurol., 11 juill., 1912; Nouv. Iconographie de la Salpetriere,

1912, No. 6.

113 G. Roussy et J. Clunet, Les les du Corps thyroide dans la mal de
Basedow, Annales de med., t. i, No. 4, avril, 1914, pp. 395-438-

11^ E. Gley et Cleret, Recherches sur la pathogenie du goitre exoph-
thalmique, J. de Physiol, et de Pathol, gen., 191 1, p. 928, et Cleret, These,
1912.

11^ Laignel-Lavastine et Bloch, Syndrome de Basedow chez une tuber-

culeuse, Arch. gen. de med., sept., 1904, pp. 2456-61.
lis L'epreuve de I'hypophyse (ralentissement du pouls chez les Base-

dowiens, decouverte par Claude et ses eleves (Soc. de med, des hop., 19 juin,

1914) permet de limiter, dans le meme esprit, le syndrome de Basedow.
11^ Curschmann, Sur des symptomes basedowiens intermittents (dans les

tabes et I'asthme bronchique). Zeitschrift f. klinische medizin, 1912, LXXYL
3-4-
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dovian syndrome coincident with gastric crises. He saw in this a

sympathicotonic sign, and he was not far from siding with the opin-

ion of Morat and Abadie, who saw in the lesion of the thoracic

sympathetic the starting point of the Basedovian syndrome.

The beneficial influence exercised by adrenalin on the crises is

to be noted.

This fact is contrary to the theory of Gottlieb-O'Connor, ac-

cording to which the thyroidal secretion sensitizes the terminal

organs of the sympathetic.

It is explained on the other hand by the researches of Elliot and

Durham, who established the fact that after an injection of ad-

renalin excitation of the splanchnic nerve caused a lowering of the

blood pressure instead of the normal elevation, and this exists also

in gastric crises.

Being more synthetic than analytic, looking at things physio-

logically and not anatomically or etiologically, I conclude that the

Basedovian syndrome in its fundamental mechanism is an endocrino-

sympathetic syndrome, whose divers clinical types arise from various

lesions, at times endocrinal (always thyroidal, sometimes thymic,

ovarian, parathyroidal, etc.), at others nervous (cervical or bulbar

sympathetic) under the dominance of intoxications or infections

acute or chronic, either general or local, of which the most frequent

are acute articular rheumatism and tuberculosis.

(2) Addison's Syndrome

Thus from a case of Addison's syndrome without appreciable

gross lesions of the suprarenals (1899) I wrote my thesis^-" in an

endeavor to demonstrate that there were Addisonians in whom noth-

ing was to be seen except lesions of the sympathetic, in whom the

suprarenal disturbances were secondary to nervous changes, and who
showed all the intermediary signs of the melanodermic^-^ tuberculosis.

To the anatomical theory of the Addisonian discoloration I put in

opposition a more comprehensive physiological theory and to the

lesional contingency the functional necessity.

The recent observation of N. Pende and Varvaro^" came to the

support of this point of view. They have seen in a man of thirty-

six years of age an Addisonian syndrome secondary to a rapid pul-

monary tuberculosis. At autopsy the suprarenals were normal in

their make-up. In the cortex the spongiocytes were rare, and pig-

ment was almost completely lacking in the reticular zone.

1-° Laignel-Lavastine, Recherches sur le plexus solaire, These, 1903,

p. 420.
121 Laignel-Lavastine, La melanodermie des tuberculeux, Soc. med. des

hop., 29 janv., 1904, et Arch. gen. de med., oct., 1904, pp. 2497-2520.
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At the level of the solar plexus there were two aberrant supra-

renals of normal structure. The ganglia of the solar plexus were

free from tuberculous lesions, but they were of notable size, and ex-

amined histologically they appeared poor in sympathetic nerve cells

and rich in new-formed connective tissue. The nervous elements

still seen presented pigmentary atrophy.

To-day one differentiates the primitive Addisonian syndrome of

slow and progressive evolution from the secondary Addisonian syn-

drome, which is seen in the already more or less advanced tuber-

culous cases, and which has a less clearly defined symptomatology.

Pende and Varvaro think that in the first case the anatomical

substratum has its seat in the suprarenal, and in the second in the

region of the solar plexus. Their reported case is a type of the

secondary Addisonian syndrome.

Porak and myself have observed a case which anatomo-clinically

was quite similar.

Thinking physiologically^-^ one can conclude that the Addisonian

syndrome is the expression of a certain degree of chronic suprarenal

insufficiency with a disturbance of adreno-sympathetic pigmentary

regulation.

In this adreno-sympathetic syndrome one can differentiate two

anatomo-clinical forms : one form with predominance of the supra-

renal lesions, it is the most frequent, and in general is clinically

primitive, the second form with predominance of the sympathetic,

periadrenal, solar or splanchnic lesions. It is less frequent, often

fruste, and in general is clinically secondary to a pulmonary pthisis.

(3) Scleroderma

The absence of the thyroidal sign of Vincent in acute articular

rheumatisms followed at first by Basedow's syndrome, and later on

by evidences of thyroidal atrophy with the appearance of sclero-

derma, which sometimes is apparently arrested by thyroidal medica-

tion, has caused a belief in the existence of a scleroderma due to

thyroidal disturbances of rheumatic origin.

This endocrinogenic form of scleroderma is not to be ques-

tioned. It is quite possible that it is not the only one, and that other

122 N. Pende et Varvaro (de Palermo), Maladie d'Addison avec in-

tegrite apparente des glandes surrenales et avec hypertrophic des glandes
surrenales accessoires, La Riforma medica, Nos. 40 et 41, 4 et 11 oct., 1913,

pp. 1093 et 1 124.
123 La communication recente de Hirtz and Debre (Addisonian observe

en 1902 considere comme gueri, retrouve en 1913. autopsie), a la Soc. med.
des hop., le 26 juin, 1914, et la discussion que suivit entre L. Bernard, Netter

et Sergent (3 juillet, 1914, p. 20), ne contredisent pas mes conclusions.—Voir
de plus Fayolle, These, 2 juillet, 1914.
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1

endocrinal dsiturbances are capable of producing scleroderma or add

their action to that of the thyroid^-* in its causation.

In addition, in spite of Touchard,^-^ it seems very difficult to do

away with a sympathetic factor in certain cases.

Referring to an association of Basedow's syndrome and sclero-

derma, G. Marinesco and Goldstein^-*' say that it is "evident that

the sclerodermic syndrome does not depend entirely on a disturbance

of thyroidal function, but that this disturbance exercises a certain

action on the sympathetic system, and brings about in this way the

appearance of the scleroderma." There are cases, as they say, which

confirm all the pathogenetic theories : the trophoneurotic, the angio-

trophoneurotic, the sympathetic, the vascular, the pituitary, the thy-

roidal and the pluriglandular. However none of these theories can

be applied to these cases as a whole.

Gauthier^-' distinguishes two forms of scleroderma, the ordinary,

depending upon hyperthyroidism, and a special type, with a less

parchment-like skin and having subcutaneous fat, depending upon
hypothyroidism.

Cassirer^-^ puts in the list of the vegetative syndromes the vaso-

motor and trophic neurosis, among which he classifies scleroderma.

Marinesco and Goldstein consider that the thyroidal secretion

acts in the cases accompanied by Basedovian symptoms, as well as

in those with other thyroidal manifestations, through the sympa-

thicotrope action of that secretion.

The connections and even the associations of certain sclerodermas

with Basedovian and Addisonian syndromes compel me to admit

'that if in the first place scleroderma is an endocrinal syndrome, it is

also sometimes a vegetative syndrome, and that consequently it has

the right to be quoted among the group of endocrino-sympathetic

syndromes.

(4) Diabetes Mellitus

Diabetes arises from a disorder in the regulating mechanism of

the sugar function. Glycosuria, the most frequent disorder of this

function, is at first heading an endocrino-sympathetic syndrome.

1-* Voir a I'appui : Laignel-Lavastine, Sclerodermie melanodermique,
Soc. med. des hop., 31 Janvier, 1908; Dupre et P. Kahn, Sclerodermie et mal. de
Raynaud, Soc. med. des hop., 11 juin, 1909; Chantemesse et Coureoux, Sclero-
dermic avec atrophic thyroidiennc et melanodermie, Soc. med. des hop., 3
juill., 1914.

^25 Touchard, These, 1906.
126 Marinesco et Goldstein, Syndrome de Basedow et Sclerodermie, Nouv.

Iconographie de la Salp., juill.-aout., 1913, pp. 272-290.
1-" Ch. Gauthier, Fonct. du corps thyroide, R. de Med., 1900, p. 442.
1-* Cassirer, Die vasomotorich-trophischen Neurosen, 2° ed., 1912, pp.

536-700.
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Without going into the secretion of sugar by the liver, which was

the first internal secretion known, or into the influence of the in-

ternal secretions of the pancreas on sugar metabolism, it suffices to

mention adrenalin glycosuria as well as suprarenal diabetes to show

the existence of glycosuria of endocrinal origin.

In addition McLeod, after Cavazzini, has laid stress on the gly-

cosuria following excitation of the great splanchnic and on the fact

that puncture of the bulb in the normal dog is without effect after

section of the splanchnic nerves.

There is need therefore of a sympathetic factor in the production

of certain glycosurias.

Finally in the decapsulated dog puncture of the fourth ventricle

(Mayer), as well as stimulation of the splanchnic (Gautrelet and

Thomas), does not produce glycosuria. This proves the need of a

double endocrino-sympathetic factor in certain glycosurias.

One can conceive, therefore, the possibility of diabetic cases,

endocrino-sympathetic syndromes, in which sometimes either the

endocrinal factor or the sympathetic factor seems to predominate.

3. Psycho-neuroses

I indicated in 1908 the importance of endocrine disorders in the

psycho-neuroses. Facts published since then in the literature and
my personal practice have confirmed me in my opinion. One part

of functional neurology comes under the heading of endocrino-neu-

rology to-day.

This subject will be found worthy of great elucidation. I can

not go into it here, and will say but a word regarding endocrine dis-

orders among the " nervous," the neurasthenics, the hysterics, the

psychasthenics, and the epileptics.

( I ) Nervousness

It will be interesting clinically, said I in 1908, not to stop at a

simple semiologic diagnosis in the presence of a neurosis, but to in-

quire into the reasons for the irritable weakness of the nervous sys-

tem in the general functionating of the organism, and from this point

of view not to neglect the examination of the internal secretions.

The Viennese School, especially Eppinger and Hess,^-" in the

neurosis of Oppenheim, have distinguished the two clinical types of

vagotonics and sympathicotonics, the relationships of which they

129 H. Eppinger et L. Hess, Die Vagotonic, Sammlung klinischer Abhand-
lungen iiber Pathol, u. Therap. der Stofifwechsel u. Ernahrungsstorungen, f.

g-io, Berlin, 1910. Tr. Kraus and Jelliffe, Neurological Monographs.
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have striven to connect with such and such disturbances of internal

secretion. Their remarkable description of vagotonics, which is

classic to-day, has been translated or recapitulated in all languages.
I refer you to these works. ^''*'

Before that Leopold Levi and H. de Rothschiid^'i had prepared
the way with their excellent study on thyroidal neuroses.

In a number of cases the clinical types of neuroses, such as the
vaso-motor habitus of Savini^'^- or the emotional constitution of
Dupre,^33 (.Qj^^g under the heading of thyroidal neuroses, and from
a diagnostic standpoint the joining of a simple clinical type to an
endocrino-nervous syndrome is a step forward, because one enters a
little further into the understanding of the morbid mechanism.

Moreover a good many vagotonics, like a good many sympathico-
tonics, also come under the heading of dyshyperthyroidal neuroses,
and these different effects arising from the same endocrine disorder
—supposing that it always is the same—should not cause amazement.

They are on the same order as the facts which were noted by
Asher and de Rodt"* in their experiments on the thyroidal secre-

tions. According to the individual peculiarities of the animals, it

was sometimes the action on the vagus and sometimes the action on
the sympathetic that predominated. In addition the effect of an
injection of thyroidal extracts depended in great measure on the

degree of excitability of the nerves of the animal experimented
upon.

This observation seemed to me as being of extreme importance
and of a general application. In pointing out more or less marked
reactional phenomena in the nervous system as being hand in hand
with certain secretions with which they are for the moment more
or less in accord, evidence is given of the dangers of too hasty in-

ductions relative to the action of the endocrine secretions on the

separate parts of the nervous system and to their specific elective

action, which are to a certain extent antagonistic.

There are not only thyroidal neuroses allied with all the modali-

ties of stimulation or insufficiency of thyroidal secretion, but dis-

isoCheinisse. Sem. med., 20 nov., 1912, pp. 553-556; W. M. Kraus et S.
E. Jellifife, J. of Nerv. and Ment. Disease, mars, avril, mai, 1914, p. 164.

131 Leopold Levi et H. de Rothschild, Etude sur le corps thyroidien.
132 E. Savini, Le type constitutionnel sympathique ou vaso-motor, Progres

medical, 15 fev., 1913, pp. 82-85.
133 E. Dupre, La constitution emotive, Paris med., 7 oct., 191 1, p. 404.
13* L. Asher et M. de Rodt, Innervat. des gl. a secret, int. et act des

produits de secret, int. sur le syst. nerv., Soc. Suisse de Neurol., 11-12
nov.. 1911.

Rev. med. de la Suisse romande, XXXH, No. 2, p. 183, 20 fev., 1912.
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turbances of the ovaries, testicles, suprarenals and the pituitary may

be the origin of beginning neuroses.

This idea of an attempt to discover the endocrinal disturbance

before the neurosis becomes sufficiently marked to be morbid allow-

one perhaps to restore an equilibrium to these nervous tempera-

ments through an organotherapy, which is to a certain extent

prophylactic.

They are helped in this way before, to use a vulgarism, they

have had a chance to get the habit of the disease.

Finally among '" the nervous " endocrine disorders may be in

their turn secondary to nervous disturbances. These secondary

neurogenous endocrinal symptoms must not be confounded with

primitive endocrine disorders—the causes of the nervous disorders.

This intricacy is common among the hyposphyxics of Martinet; I

have under observation at the present time a nervous woman with

hyposphyxia and hypothyroidism, whose extremely low arterial

tension is improved more by small doses of thyroid than by supra-

renal, and I believe that it is through a nervous influence that the

thyroidal insufficiency of scarlatinal origin reacts upon the supra-

renal.

After what I have said concernin'g endocrinogenic asthenias

I will be very brief as regards neurasthenia of endocrinal origin.

Since attaching the importance to it that I did in 1908, I have

searched for it regularly in my practice, and have often found it.

The forms connected with adrenal and genital insufficiency (dia-

stematic and prostatic) seem to me to predominate in the male, and

the forms connected with ovarian and thyroidaP^^ insufficiency to

predominate in the female. Certain neurasthenias of infectious

origin, such as the tuberculous, syphilitic, and gonorrheal, result as

much if not more from the endocrinal insufficiency caused by the

microbes than from the toxines produced by them directly.

These endocrine disorders which cause neurasthenia must not

be confounded with the secondary neurogenous endocrinal symp-

toms, which are often seen in neurasthenias, and which bear mostly

on the vegetative nervous system.

The two disorders—endocrinogenic neurotic and neurogenic

endocrinal—often coexist, and by their intricacy complicate the

clinical picture. The analysis can be gotten at through thQ thera-

peutic results.

{To be continued)

135 Allen Starr, Neuroses depend upon errors of inter, secret, of the

ductless glands, Med. Record, 20 juin, 1912.
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Klinkert, D. Eosixophilia, Anaphylaxis, and the Nervous System.

[Berl. kl. \V., Jan. 21, 1918.]

D. Klinkert reviews the various conditions in which anaphylaxis, as

well as eosinophilia, occur. He states that these conditions always be-

come grafted on a weak point of the nervous system. Thus clinically

the various forms of asthma, epilepsy, mucous colitides, angioneurotic

edema, etc., may be united. Anaphylaxis in itself necessarily consists

in an "acquired idiosyncrasy." A reference is made next, to analogous

states which are realized in certain cumulative intoxications [quinine,

salvarsan]. After getting all these facts together, the conclusion is

reached that the idiosyncrasy is the result of a cumulative effect caused

by decreased or absent elimination.

In seric anaphylaxis the clinical phenomena measure the time taken

by the organism to destroy the antigen until it can be eliminated by the

urine. Klinkert endeavors to prove that the phenomena of passive ana-

phylaxis and antianaphylaxis carry out this view.

Hunt, Reid. Vasodilator Reactions. [Am. Jl. Phys., Feb., 1918.]

The experiments described by Hunt are the result of an effort to

find the cause of the marked fall of blood pressure after the administra-

tion of certain drugs. These experiments have led to the conclusion that

there is present in mammals a vasodilator mechanism not definitely

recognized which may be more perfectly controlled than any of the

mechanisms generally recognized and is capable of responding wnth more

intense reactions. The vasodilator used in these experiments was acetyl-

cholin. The action of acetylcholin on the skeletal muscles is slight, but

it has a very strong vasodilator action on the vessels of the skin and ear.

It also dilates the vessels of the penis, submaxillary gland, spleen, in-

testines and liver. There was no evidence of a dilator action on the

lung, and the action on the kidney was very slight. The mucous mem-
brane of the nose seemed not as sensitive to the vasodilator action of

acetylcholin as many other vascular areas. Atropine diminishes or pre-

vents vasodilatation. A pronounced fall of blood pressure was caused

by 0.000,000,002,4 mg. acetylcholin per kilogram. A fall of blood

75
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pressure was also caused by injecting acetylchoHn into the trachea or

applying to the surface of the lung, kidney, liver, suprarenal and various

muscles; while similar doses applied to the surface of the stomach,

spleen and small intestine did not affect the blood pressure.

It was found that the action of the posterior root, parasympathetic

and sympathetic nerves, to which vasodilator functions have been at-

tributed, differs from the mechanism involved in the vasodilator action

of acetylchoHn and related bodies, and it is also different from that in-

volved in the depressor action of epinephrin. Although capable of more

energetic response than has been formerly described, this mechanism is

not involved in the action of any nerves causing a fall of blood pressure.

A limited number of compounds either derived from, or closely related

to cholin, pilocarpine, and colchicin were the only substances found

which had the same type of vasodilator action as acetylchoHn. The only

compounds found having a pronounced antagonistic action to the vaso-

dilator action of acetylchoHn were atropine and closely related sub-

stances. The action of acetylchoHn was slightly reduced by pilocarpine

and strengthened by physostigmine.

Ayres, 0. Vagotonia and Gastric Ulcer. [Brazil-]Medica, Dec,

1917.]

The term " delirium " is used by Ayres to describe the condition of

a young woman who had never shown any hysterical manifestations.

Her family was without stigmata, but the patient had dysmenorrhea

and for the last two years had shown symptoms indicative of gastric

ulcer. Then she developed a choleriform diarrhea and later severe

pains from a gastric ulcer, which pains were however localized in the

abdomen. The pains were severe and cardiac collapse was imminent.

She had to be kept under the influence of opium or chloral during the

time they persisted [twenty-four hours]. Then came convulsive spasms

of the stomach, esophagus, throat and diaphragm and even under the

influence of 4 gm. of chloral and during syncopes these spasms con-

tinued. These convulsions did not show chorea like characteristics.

They were more massive and intense ; the entire chest would heave and

shake, the patient became bathed in perspiration and was sore and shaken

by the violence of the contractions. Sixty grain doses of chloral only

stopped them for short peroids from 5-10 minutes. For a period of 48

hours these convulsive seizures continued. She was menstruating at the

same time and became almost in extremis being actively stimulated by

saline, and nutrient enemata. As the menstruation tapered off the con-

vulsive seizures became less violent and finally ceased. Potassium

bromide by rectum in 45 grain doses seemed to offer some relief; the

exact mechanism of its effect was not established, ; nor was it main-

tained by the author that this was the drug. Only inasmuch as bromide

salts seem to have a definite action in blocking excessive vagotonic

activity it was argued that it had been of service. The general explana-
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tion offered by the author was that a delirium of the vegetative nervous

system had occurred—he termed it a '"tempest." He regarded the ulcer

as a point of stimulus.

Haldane, J. S. Vis Medicatrix, Vis Directrix, Vis Sculptrix

Natur.e. [Edinb. M. J., April, 1918. Edit. N. Y. Med. JL]

There should be no room in modern medicine for misleading animis-

tic personifications, yet these three handmaidens of Dame Naturae men-
tioned above may be differently viewed to determine whether their names

are merely the harpstrings of a fatuous metaphysics or whether they

represent some actual scientific facts on which a medical science de-

pends. Haldane makes bold to use these terms and group them as ex-

pressive of the only aspect in which medicine presents itself as a really

practical science. He states through them the recognition of the func-

tional fact which makes physiology or any other department of medicine

related to any or all others. He strikes at the very foundation of the

lack of interest engendered in any one department—physiology forming

the particular subject of his discussion—as it is presented in the class-

room, and the lack of vital application of this or any other subject to the

health of the individual and the community as a whole.

In fact, in using these terms to press his point he is delivering anat-

omy, pathology, physiology, every branch of practice or study, from a

deadening abstraction and classification, which sever, for the student's

interest at least, the vital business of medicine from his classroom toil.

Hard and fast conceptions of any branch of medical activity, which sep-

arate that out into a field of its own for study or application, fairly

stifle the widely pulsing radiation of interest which ought to electrify any

profession and send the student into an enthusiastic search for new op-

portunities and new constructive interpretations through the interrela-

tions within his science. This is particularly deplorable in medicine,

where the very sources of human life and health—physical, mental,

moral—meet, and where they cannot be understood or adjusted unless

these artificial boundaries are broken through, are completely dissolved

by a more unified conception.

If pathological anatomy, as the writer says, is a figure stalking just

between the chaplain and the undertaker, if physiology states dogmat-

ically that the effect of COo on the lungs is exactly so and so and then

finds that the organism is able under certain conditions to bring about

some different effect, we have to discover some further scope for our

knowledge and observation and see really what this organism as a whole,

under naturally changeable conditions, is about. The body, he reminds

us, is no machine whose parts can be discussed and attended to sep-

arately, each to be left then in perfect condition for its own special

function while the attention is turned to another separate part.

Something makes this human organism work differently from a

machine, makes the functioning of one part dependent upon that of an-
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other, makes this dependence vary from day to day. Something makes

the repair of it, the healing of its disorders, a matter for thorough inves-

tigation and interinterpretation. Pathology and physiology and anatom-

ical structure, and mental behavior too, belong together, and, unless they

are taught together and one constantly called in to the aid of another,

each will fall dead as to interest and none will have their place in the

business of establishing and maintaining human health.

The vis medicatrix is then only a term to suggest this, that there is

some union in the working of the human organisms, body, and mind,

which is effective in no one sphere but through all of the organism to

restore structure and function. It is everywhere the same movement of

energy shifting itself throughout the body or even expressing itself in

mental images, under the impulse of which the body works, and may

thus be called a vis directrix regulating the activities of the healthy

body. If these things be so. they suggest furthermore the sum and sub-

stance of this energy working through such channels in the ages of

evolution preceding the present human form, and then further in and

through the latter in the work of creation. To recall to our minds this

never to be neglected process this might also for convenience be called

the vis sculptrix. And so the author has only presented and enforced

the concept of the entire human being as the object of medical study

and practice, a being far more than a mere mechanical organism, or a

harborage of specialties for anatomical study or therapeutic endeavor.

For the doctor and for the professor there is the broadly human side

which makes of any one of these specialties only a part of a plastic,

constantly shifting whole, for which there must be interrelation in study

and adaptive treatment in therapy.

Haldane has approached this big question with a telling illustration

from the physiological field, where he proves the futility of the narrow,

limited method of teaching and of considering health and disease. He
emphasizes the uselessness of elaborate systematic descriptions of any

process or organic structure, or of precise disease reactions to harmful

agents, without taking into account the regulative action which is also

going on constantly. Only through this can there be an understanding

of the variability of results from evironmental conditions or in disease

processes, and only thus can these systems of instruction come out of

their formal interest, destroying encasements and show themselves re-

lated to human material. The physiological realm is however only il-

lustrative of the entire action of the human being, and mentally as well

as physically he can be understood and treated only with an appreciation

of this regulative energy movement, which the writer has been pleased

to call by these " old-fashioned " names.
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2. ENDOCRINOPATHIES.

Brooks, Harlow. Hyperthyroidism in the Recruit. [New York

Acad. Med., Feb. 7, 1918.]

Brooks said that one of the greatest medical surprises to which he

had been treated since on active service has been the large number

of cases of hyperthyroidism, which in civil life he thought almost

entirely a disease of women, particularly those very easily influenced

in their youth. He lay no claim to having made a discovery in bring-

ing this type of case to attention, for the British have described the

same condition as the effect syndrome, or as " D. A. H."—discovered

action of the heart.

This group of circulatory phenomena is an inseparable part of the

condition known as shell-shock, which occurs in many people who have

never heard the sound of a shell, and particularly among those who

earnestly hope never to do so. The most striking feature of nearly

every case is a very persistent rapid action of the heart, this being

the symptom which brings the patient to the regimental officer. This

symptom is the same in recruits presenting themselves for examina-

tion as in those who report later, after army life may have upset their

circulatory equilibrium still further. The tachycardia is very seldom

accompanied by arrhythmia : the rate is usually increased by exercise,

althought in a few cases it may be slowed by exercise, especially when

the attention is distracted. Throbbing of the superficial vessels, par-

ticularly the carotids, brachials, and even the femorals are symptoms

also observed ; in thin people that of the aorta is evident. The poly-

gram would indicate the difference between this condition and aortic

incompetence.

It is hard to analyze the heart sounds, though in some cases there

is a soft systolic murmur at the apex, transferred at times with less

intensity toward the axilla. There are symptoms which are not as

important as the tachycardia. The capillary return is slow, and a

capillary pulse is simulated. Patients often complain of severe pain

in the region of the heart, and it is often possible to indicate areas of

very great sensibility to touch or pain. Rapid flushing and paling, faint-

ing and dizziness are also symptoms. Except in over-sensitive patients,

the blood pressure is very low. The symptoms are increased by epi-

nephrin, and there seems to be over-sensibility to thyroid. The nitrites

also make the symptoms more pronounced, and there is over-sensibility

to vasomotor dilators. Digitalis can not control the tachycardia. The

bromids give much relief in some cases, but seem to have no effect

in others. Emotional instability usually accompanies this disease, and

is second in importance to the tachycardia. This symptom is shown by

epileptoid attacks, outbursts of passion, tears, profanity, and sometimes

convulsive muscular spasms. A stage of great exhaustion follows such

emotional outbursts, in fact the state of exhaustion may be so great as

to make the patient appear to be dying.
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Instability of the vessels of the brain may be further indicated by

the tache cerebrale, dermographia, urticarial rashes, and the symptom

of tremor which is almost constant. A very certain indication of the

strong emotional element in the disease is furnished by the types of

nationalities which are affected.

Brooks says that 50 per cent, of the cases which have come under

his observation are Jews, the Italians are next in order, then the Irish,

and last of all, the Negroes, where there was found to be only one

case, and that one doubtful, from among about 5,000 recruits. Most

of the patients are above the average mentally, and it is to be regretted

that the condition is very often found among the most promising non-

commissioned officers.

There is a definite overgrowth of the thyroid in about two thirds

of these cases, or it is at least prominent. The part that heredity plays

in the syndrome has a direct bearing on the question of the part played

by hyperthyroidism in this condition.

Quite a few of the cases give history of goiter inherited from the

maternal side. Also in some cases there is a history of hysteria, in-

sanity, perversions, or of genius. In the long standing cases exoph-

thalmos is found, which proves that these cases present all the prin-

cipal symptoms of exophthalmic goiter. Rest is what these patients

need most, particularly mental and emotional rest.

The affect of emotional shock, fright or mental injury, on exophthal-

mic goiter is too well known to cause any doubt, and it explains why

there are so many of these cases among young men of draft age. So

far there has been a question as to whether these patients would make

good soldiers. Many of the patients get well under the healthy and

normal camp life. If in these cases there should be careful training,

not too severe until the recruit is stronger and capable of heavier work;

if there is something to relieve the worry and strain, such as games,

camp shows, etc., these men, who often have the finest patriotic and

spiritual strength, are certain to make good soldiers; but if they are

not happy, or if their strength should be overtaxed by heavy work,

the recruit may break nervously, or incompetence of the heart may
finally develop.

Levi, L. Thyroid Instability, and Neurotic Joints. [Presse Medi-

cale, April 11, 1918.]

Levi ascribes a train of symptoms appearing in a woman of 31 to a

manifest instability of the thyroid gland. There were neuropathic

symptoms for years, together with migraine, recurring lumbago, ab-

dominal ptosis, nasal asthma and varicose veins. Local congestion

appeared in various organs and localities and there was an anaphylactic

crisis after injection of horse serum. At times there was hyperthyroid-

ism, the basis of which was a chronic hypothyroidism, the thyroid

gland thus varying in size at different times. Thyroid treatment



VEGETATIVE NEUROLOGY 8i

brought this basic level up to normal and was followed by subsidence

of the angioneurotic disturbances. This corresponds with the observed
effect of thyroid treatment upon urticaria, Quincke's edema and inter-

mittent hydrarthrosis. This case and similar experience with her sister

lead the writer to emphasize the consideration of the thyroid in the

case of any of these exudative diatheses.

Houssay. Tumors of Pituitary Body. [Revista de la Assoc. Med.
Arg., Dec, 191 7.]

Houssay tells of over forty cases of tumors of the pituitary body
in Argentina, twenty-five of which he has personally contended with

and published reports on seventeen. The patients first came to him
because of disturbances in vision. It is his opinion that where there is

no apparent explanation, the sella turcica should be examined with the

X-ray in cases of wasting of the papilla or changing of vision. En-
largement of the head, face, hands, feet, and thorax points to a pitui-

tary tumor. Other points are given in detail.

Illustrations produced by Segura show the methods of different

surgeons for removing pituitary tumors, and also gives his own method
which is somewhat different than the Hirsch septal technic. No
hemorrhage or shock occurs with this, and a local anesthetic is suffi-

cient, while it allows the location' of the tumor to be reinspected at any
time and radium treatment. He has used this method in fourteen

cases. The operation was freed from the suspicion of being the

cause of death in one case because of the intracerebral growth of the

tumor, which was probably malignant. The diagnosis given in two

other cases of pituitary tumor proved to be wrong; the malignant

tumor had originated in another point in the brain. The immediate

result in all his cases was very pleasing, and with the exception of

these three cases, the patients all recovered. With the Hirsch method

the reinsection of the tissue beneath the mucous membrane of the septum

is done according to Killian, the incision along the front margin of the

cartilaginous portion. The cartilage and bone mucous membrane is

then separated and turned back on one side. Then the cartilage is

cut down to the mucous membrane, and is separated from the other

side of the septum. In order to admit the speculum the two sheets of

mucous membrane are opened. The front wall of the sphenoidal sinus

is cut, making the two into one large cavity, and the sella turcica is

opened, with the chisel, from the sphenoidal sinus and breaks the wall

still further away to show the pituitary body. In his last seven cases

he did not first remove the turbinate bones, which is a principal point

in the original Hirsch method. By opening the nasal fossas with a

dilator which he has had made for the purpose, he is able to stretch

the parts enough to admit the speculum. The nose should be free from
any inflammation, and he gives hexamethylenamin at regular intervals

before and after the operation. He is careful not to cut the floor or
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the roof of the nasal fossas so that no damage is done to the archi-

tectural structure of the nose, and also gives warning that the opera-

tion must be entirely controlled by the eye, never working blindly, or

some injury may be done to the cavernous sinus. All the patients were

helped by the operation, the success depending on the nature and extent

of the tumor.

Boas and Scholz. Calcification of the Pineal. [Arch, of Int. Med.,

Jan., 1918.]

In a man 74 years old, an X-ray of the skull and later an autopsy

showed a distinct calcification of the gland. Boas and Scholz think

that in most cases this type of calcification is only an enlargement of

the normal deposit of brain sand found in the pineal gland of adults.

Since calcification occurs during the normal involution of the pineal

gland, it is of comparatively little importance except in very young

individuals, where it may indicate an abnormally early involution of the

pineal gland, and occurring at the period when the gland is normally

active, may cause symptoms showing inadequacy of the secretions of

this structure.

Notari, G. A. Suprarental Insufficiency after Epidermic Jaundice,

[Rivista Critica di Clinica Medica, Aug. 18, 1917.]

The findings in detail from day to day in six new cases of this type.

The pigmentation resembled that of Addison's disease and the weakness

was extreme. In one case there were two periods of acute suprarenal

insufficiency. In these cases the sympathetic hypotony seems to be com-

pensated for by the hypertony of the autonomic system, as shown by the

exaggerated oculocardiac reflex and the organic reactions to atropin

and pilocarpin. It seems evident that next to the liver and kidneys

the spirochete infection causes the suprarenals to suffer most. The

spirochetes accumulate in great numbers. The blood pressure was not

abnormally low in the cases described, and epinephrin depressed instead

of raising it, or did not change it at all. The review confirms Monti's

statement that besides the direct action of the spirochetes on the supra-

renals, they also suffer indirectly from the alterations noticed at

necropsy in such cases in the solar plexus.

Moreno, A. S, Meningeal Form of Suprarenal Insufficiency.

[Cronica Medica Lima, Jan., 1918.]

Moreno tells of severe febrile and toxic gastro-intestinal dis-

turbance in a delicate little girl seven years old. Meningeal symptoms

were included, also unequal pupils, Kernig's sign, vomiting, headache,

low blood pressure, tachycardia, white dermographism and extreme

prostration. Accepting these symptoms as the pseudomeningeal form

of suprarenal insufficiency, he gave the little girl a hypodermic in-

jection of I mg. of suprarenal extract. The next day there was no

change in the dying child, but the injection was repeated morning and
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evening, and the following day there was much improvement and the

little patient soon began to get well. It is probable that the suprarenals

were not strong, and the poisonous action produced during the severe

digestive upset had caused incompetency of these glands.

Gruber, C. M. Effect of Epixephrin on Blood Flow in Muscles.

[Am. Jl. Phys., Feb., 1918.]

Whether epinephrin acts centrally or peripherally in producing vaso-

dilatation in muscles was the object of this experiment. Active dilata-

tion of the vessels in cats' muscles when the nerves are intact was

found to be produced by small doses of epinephrin (0.5 to 2 c.c. i : 100,000

solution). Where the nerves were recently cut no amount of epi-

nephrin produced any active dilatation, but where there had been de-

generation of the cut nerves for from two to ten days active vasodilata-

tion was produced by slow intravenous injection of small doses of

epinephrin (1:100.000). Vasodilatation was not produced by intra-

venous injection of small amounts (0.5 c.c. i : 100,000) in eleven cases

when the central limb in question was intact with the central nervous

system. In each case the fall in blood pressure showed that dilatation

occurred somewhere in the vascular system. Active dilatation was pro-

duced in perfused limbs by large amounts of epinephrin (0.5 c.c.

1 : 10,000) and this was accompanied by a rapid increase in blood pres-

sure followed by a fall. It is the tonicity of the vessel wall. Gruber

believes, that makes possible the vasodilatation in muscles when the

small amount of epinephrin is used, the small doses (0.5 c.c. i : 100,000)

bringing about vasodilatation by the action on the peripheral vegeta-

tive nerve fibers.

II. SENSORI-MOTOR NEUROLOGY
1. BRAIN AND MENINGES.

Chiappori, R. Cereeellopoxtile Angle Tumors [Rev. de la Assoc.

Med. Arg., Dec, 1917.]

Chiappori lays stress on several things in the determination of the

location of these tumors. The exact conditions surrounding the first

sj'mptomatic disturbances must be ascertained, the order of development

of the symptoms and the definite character of each one.

Ciuffini, P. Tumors of the Temporal Lobe. [Policlinico, Feb. 10,

1918.]

Ciuffini shows from the report of two operations that the temporal

lobe can be divided into four zones, each with its own special symptoms.

In one of the cases jacksonian epilepsy was noted, originating on the

paretic side of the body. Spontaneous pressure pain was found local-

ized mainly in the frontal lobe. Hearing and sense of smell were early

affected. Word amnesia, and a tendency to sensory disturbances and

aphasia were present. There were early and marked changes in char-
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acter. In one case the tumor was a spindle-cell sarcoma the size of a

lemon. Great improvement is noted in the case of one patient, a boy

operated upon last June.

Castex, M. R. Brain Tumors. [Rev. de la Assoc. Med. Arg., Dec,

1917.]

Castex has found that brain tumors are frequent in Argentina. He

bases his diagnosis mostly on clinical examination and the history of

the case. Laboratory tests he believes too unreliable. Serodiagnosis

is misleading as a test for the presence of echinococcus disease and these

echinococcus cysts display no characteristic symptoms. Necropsy has

in a number of cases revealed that a circumscribed serous meningitis

could very successfully simulate brain tumor. Castex's subjects are

usually at the adolescent age or adults under forty.

Borda, J. T. Psychic Disturbance with Brain Tumors. [Rev. de

la Assoc. Med. Arg., Dec, 191 7.]

Borda describes in minute detail six cases of brain tumors from the

psychic standpoint to substantiate his general conclusions arrived at

from a wide experience with such lesions. He believes that a con-

stant set of symptoms will result, tendency to apathy, mental torpor,

forgetfulness, confusion and mental decadence, all of which are pro-

gressive and not essentially different from psychic symptoms developing

from' toxic causes. There may be with these delirium or stupor. He
does not believe that the site of the tumor influences the character of the

symptoms, even if the tumor occurs in the frontal lobe.

Martini, T., Berterini, J. I. Abscess in the Occipital Lobe. [Pressa

Med. Argent., Dec. 10, 1917.]

These authors report necropsy findings of a patient whose symp-

toms had suggester cerebellar involvement. They were intense head-

ache for two months, preceded by a suppurative process in the ear two

months previously, and also vertigo with other cerebellar symptoms.

The man was not seen until delirium or unconsciousness made it im-

possible to determine the location of the tumor. Necropsy revealed two

abscesses in the occipital lobe, evidently the infection having been blood-

borne, since there was no surface communication. One was old and

encysted but the other was recent and had perforated into the lateral

ventricle.

Creyx. Acute Nonsuppurative Encephalitis. [Jour. d. Med. d.

Bordeaux, Mar., 1918.]

Creyx calls attention to the fact that meningeal symptoms so-called

are in reality greater in extent than the meninges are capable of induc-

ing. There lesions must be sought in the reaction in the parts which

they inclose. He describes an acute case in which a young woman
had had fever and diarrhea for two weeks, when coma developed, with

slight trismus and slight contracture of the arms and increase of the
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tendon reflexes. In the legs the tendon reflexes were abolished and

the legs were relaxed. Kernig sign was not present nor any hyper-

esthesia nor convulsions. The temperature remained very high. The
fluid on lumbar puncture was limpid and showed considerable pressure.

The woman died on the third day after coma set in. Necropsy revealed

merely acute encephalitis without suppuration. The bacteriologic find-

ings were negative as far as the examination went. The remarkable

variety in symptoms met with is due to irregularity in the distribution

of the lesions, which quite differs from the systematic symptomatology
associated with chronic disease of the nerve centers. Even if the acute

encephalitis subsides without leaving a trace, there is usually manifest

some definite sclerosis at certain points or in certain fibers, which
acquire definite character. Suppuration usually occurs where there is

mixed aft'ection but acute nonsuppurative encephalitis has been ob-

served with malaria, syphilis, rabies, poliomyelitis and tuberculosis,

and also with streptococcus, staphylococcus and pneumococcus infection.

The symptoms are localized in case of focal lesions but with a diffuse

process they are, according to the localization of the inflammation, de-

lirium, convulsions and coma. In the fetus Little's disease is a result,

while in children there is cerebral paralysis or symptoms due to sequelae

of the inflammatory process, possibly typical insular sclerosis.

2. CRANIAL NERVES.

Brownfield, R. R. Detection of Pretended Loss of Hearing. [Jour-

nal A. M. A., March 2, 1918.]

Detection of pretended loss of hearing with special reference to

unilateral deafness, which is said by French military physicians to be

a common form of malingering and one most difficult to detect, is the

subject of this paper. He describes a method of testing cases by which

he claims certain advantages over the acoumeter used by the French

physicians. In his device batteries and make-and-break contact are

dispensed with, and the ordinary iio-volt alternating commercial light-

ing current is used. The variable current is produced by a poten-

tiometer. No vibrating iron is used, and the maximum strength of

current employed depends on no factor except the ratio of the electrical

resistances used. The sound producer is similar to a telephone receiver,

except that the core is of soft iron and is not magnetized. This

eliminates the variability due to demagnetization, and doubles the pitch.

The sound producer is provided with three lugs to hold it away from
the ear, so that the sound will be transmitted solely by air conduction.

By simply turning the indicator from 100 to zero, one can cause the

sound to increase from the point at which it is just perceptible to one

of normal hearing, the threshold of audition, or 100 per cent, acuity,

to a degree of intensity at which failure to perceive it indicates that the

subject has no practical hearing. In addition to the variable receiver,

there is a supplementary one that always operates at maximum intensity,
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irrespective of the loudness of the other. In the usual test for acuity

of hearing, only the variable receiver is used. As the subject holds this

to the ear. the pointer is gradually carried from the zero to the lOO

degree point and he is directed to tell at what point the sound ceases

to be heard. This is noted and the movement of the pointer continued

still farther, and he is asked to note the point at which it begins again

to be heard. After some repetitions, the points will be found to

harmonize quite closely, except in the case of malingering. The appa-

ratus is of course out of the patient's sight—behind him. In case of a

person claiming deafness in only one ear, he is made to hold the con-

stantly loud receiver over the alleged deaf ear and the variable re-

ceiver over the other. Starting at lOO the pointer is gradually moved

toward zero and he is asked to say when he first hears the sound in his

ear. If he has complete deafness in one ear the presence of the loud

receiver will not disturb him, but if he is merely pretending, it would be

absolutely impossible for him to identify any sound whatever in his

good ear, to which the variable receiver is applied, until a point on the

scale is reached that would normally indicate very defective or almost

no hearing for the good ear. The test can be repeated with the loud

receiver disconnected, and a totally different reading secured in the

case of malingering.

Sharpe, W. Facial Paralysis. [Journal A. M. A., May ii, 1918.]

Sharpe says that facial paralysis produces a most noticeable de-

formity besides causing trouble v^ith mastication, speech, etc., and also

produces a most undesirable subjective reaction. Facial paralysis may

be considered of the peripheral type when the lesion causing it exists at

the facial nucleus in the pons. Lesions of the seventh cranial nerve

producing a peripheral paralysis occur more frequently than those of

any other single nerve, and most generally from a so-called " chill

"

of the facial nerve ; in fact very little is known as to the real cause of

this type, or Bell's palsy. The common cause, however, he says, is

otitic disease, and it may follow any suppurative process of the inner

ear. In this connection, he mentions the relative infrequency of its

occurrence after mastoid operations in recent years, owing to im-

proved technic and greater care and skill on the part of selected

operators. Another frequent cause is fracture of the base of the skull,

but in the past five years out of 500 acute brain injuries, he has seen

a complete and peripheral facial paralysis in but nine patients, and in

only three of these patients was it permanent. A much less frequent

cause is that of tumors compressing the nerve, and still other causes of

the infective and toxic kind are numerous, meningitis, syphilis, trau-

matism in difficult labors, and war wounds, especially from gunshot.

His paper, however, is mainly a description of nerve anastomosis to

remedy the condition in cases that have persisted over a year. The
author savs if it could be decided at once that the facial nerve was
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irrevocably and completely damaged, the ideal time for operation would
be as early as possible, but this is rarely the case. He points out that

there are anatomically only two motor nerves that can be used for

this anastomosis. These nerves are the spinal accessory and the hypo-

glossal. The glosso-pharyngeal is too deeply situated and is inacces-

sible for the facial anastomosis. " In the operation to be described, only

one half of the hypoglossal nerve is anastomosed to the entire peripheral

cut end of the facial nerve ; in this manner, not only is the easier and

more rapid nerve regeneration of an end-to-end anastomosis obtained,

but the hypoglossal nerve remains in continuity and regains its complete

function within a period of two months. The latter is made possible by

cutting several of the intact nerve fibers of the remaining half of the

hypoglossal nerve and approximating them by a single suture to the

peripheral cut portion of the hypoglossal nerve. Thus it is possible to

use for the end-to-end anastomosis more than one third of the hypo-

glossal nerve, and yet only a temporary weakness of one half of the

tongue occurs, and no atrophy of its muscles results." Sharpe thinks

this is a distinct advance over the methods formerly used. The technic

of the operation is described in detail, and the after-care is similar to

that of other wounds of the neck. The article is illustrated.

Frazier, H. Trigeminal Neuralgia. [Journal A. M. A., Mav 11,

1918.]

The author says that true trigeminal neuralgia must not be con-

fused with a peripheral neuritis caused by some infective focus, or

with the neuritis of toxic or obscure origin. If he were to write on the

pathogenesis of the disease, he should describe it as of ganglionic

origin, and assume a lesion of the nature of sclerosis. In this present

paper, however, he gives only the outcome of his experience with 293

cases, including thirty-nine peripheral operations, ninety-nine alcoholic

injections, 121 intracranial operations, and thirty-four cases that were

not treated. To distinguish this kind of neuralgia we might call it a

"surgical" neuralgia. Rarely beginning before the fifth decade of life,

and being onh- exceptionally bilateral, the pain is first felt in the

second or third division, and usually in the terminal distribution of the

intra-orbital or the mental nerve. Often two divisions, the maxillary

and the mandibular, are eventually involved, and, in a minority of cases,

all three divisions. At first the attacks are of a few weeks' duration,

several months apart, and each itself characterized by paroxysms and

remissions of shooting and tearing pain. As time goes on, however, the

attacks become more frequent and the pain more racking. It usually

does not die out with age, and the surgeon is finally called in, after

numberless remedies have been tried. The radical operation—the avul-

sion of the sensory root—assures permanent relief, but if the patient is

ofifered his choice he usually prefers the alcoholic injection, the effect

of which usuallv dies out within a vear. These are the two methods
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of relieving a patient with the disease. There are a few cases in which

the troi;ble is Hniited to the supra-orbital nerve, and alcoholic injection

of this branch is not very effective. The percentage of failures with

alcoholic injection by the inexperienced is large, and the incidence of

corneal complications, apart from injuries to the abducens and ocu-

lomotor nerve, is not small. The author gives his method of opera-

tive procedure in the radical method, which he calls necessarily brief,

but is rather too long to abstract. In fact the operator almost uncon-

sciously varies the technic from time to time, and hard and fast rules

cannot be laid down. Some cases are much more difficult than others,

and the operator must be prepared for every exigency. The time re-

quired varies from forty-five minutes to more than two hours. He

specially warns the operator of the liability of overlooking the inner

portion of the root which may be attached to the dura. Some patients

are annoyed by the anesthesia and the numbness that follows the

operation, though most are sincerely grateful for the relief obtained.

The only serious sequel, he says, is keratitis, which is readily recognized,

and if properly treated the corneal ulcer will heal. The avulsion of

the sensory root, as described by him, has so many advantages over the

removal of the ganglion, the Abbe operation or the Hutchinson opera-

tion, that it should be and is recognized as the operation of choice. It

is easier of execution, does not risk adjacent structures, is attended

with a smaller percentage of corneal complications and with a lower

mortality.



Book iReviews

Patrick, Hugh T., and Pollock, Lewis J. The Practical ^Medicine

Series. Comprising Ten Volumes on the Year's Progress in

Medicine and Surgery. Volume X, Nervous and ^Mental Dis-

eases. Series 1917. Chicago, The Year Book Publishers.

This book in its selection of material emphasizes the trend of

present-day research and clinical attention in nervous and mental dis-

eases. Space is given first to recent findings and opinions in regard

to symptomatology in neurology. Then follows a general considera-

tion of the latest interpretations of the neuroses, with the conflict of

views between the more physical interpretation of them or the more

psychological. The editors call attention to the tendency toward a

broader view which will in time bridge the apparently wide difference

between these views. To psychoanalysis is given special place as well

as to criticism of it, the intolerant nature of which the editors also

deplore as exclusive of factors which have here really illuminated the

fields of therapy and diagnosis.

War neuroses and psychoses occupy a conspicuous place. A large

section is devoted to recent work upon the cerebrospinal fluid and

diseases of the meninges. Syphilitic diseases are dealt with in con-

nection with the discussions upon the cerebrospinal fluid and in rela-

tion to intraspinal treatment. The reports upon work in diseases of the

brain and spinal cord bear full reference to ward injuries also. The
progress in psychiatry is marked by discussions of the newer attitude

toward psychiatrical problems as well as bj^ definite and specific lines

of advance, for example, in the broadening conceptions toward the

various factors at work in dementia prascox. The brief review is

throughout indicative of active progress and of the special conditions

for fruitful work in these fields at the present time.

Jelliffe.

Silberer, Herbert. Problems of Mysticism and Its Symbolism.

Translated by Smith Ely Jelliffe, M.D., Ph.D. New York,

Moffat, Yard and Company.

The translator of this scholarly work has presented it to English-

reading students of the mental life of the race as one of the fossil

forms which thought has taken in the history of psychical development.

It represents one of the many sublimation products which energy work-

ing in the human psychical sphere has taken for expression of its striv-

ing, upward tendency. The book might indeed be considered a fossil
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enlarged to mosaic in variety and beauty of form, for we are reminded

that thought can never confine itself to a true dead fossil form, even

in the representation of its past. One has only to compare for a

moment the opening parable with which the author commences his study

with any ordinary elaborated dream to realize how these past forms

of thought are still active somewhere in the human psyche today, pre-

senting at least nightly such reminders of the past which we carry with

us. Therefore the power which these had when they were nearer the

conscious thought of the past, and the mode of interpretation and use of

them then is of inestimable aid in understanding them now for the sake

of their control and use. For too often not understood and valued thus

historically they attain partial or complete control of present-day

thought and either sorely disturb or completely submerge consciousness,

which we call reason.

The first bit then in the mosaic from the thought life of the middle
' ages is this ancient parabola, which is presented in its original form,

condensed and compact as any dream which has in a brief picture to

present concrete wish images, pursuance of the purely ego pathway of

desire, hindrances and thwartings of this, rationalizations and disguises

creeping even into the freedom of the dream, and withal the striving

after a mastery in symbolization and resymbolization of the original

desire in its conflict with a higher tendency. In the quaint language

and thought of this period the end is rejuvenation, restoration of health

and strength, wisdom and goodness now and everlasting in the name of

" God the Father, Son and Holy Ghost."

This opening section forms the text for such an elaboration of inner

striving and its outward expression, both as common to the human
psyche at all times and in particular forms at the period to which the

book is mainly devoted. Therefore it is suitable that it should first be

compared and subjected to psychoanalytic interpretation of dream and

myth in order to discover the human desires and struggles expressed in

it for all times and all peoples. Comparison is here freely made with

reported dream interpretations from clinical experiences and with studies

in mythology in which the same symbolism and the same meanings

appear.

Silberer then passes to the consideration of alchemy, not as a spuri-

ous earlier chemistry, as it is too commonly conceived, but as in its

truest sense and serious import an earnestly accepted philosophy tending

dimly yet toward science, but by no means absurd, rather a phase in the

onward development of human thought. Combined with an actual

metallurgy and utilizing a special concrete metallurgic symbolism, it

manifested the same occupation with more fundamental elements, such

as for example human excretions, physiological processes and the like,

and the effort from interest in these and through these as symbolic

means to reach to higher planes of experience and accomplishment of

spiritualization or sublimation.
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The Hermetic Art is the special name given to this high and

serious aim of alchemy. Sun and gold represent simultaneously the

highest attainment in this process of spiritualization presented mysti-

cally and symbolically. Freemasonry and Rosicrucianism were two im-

portant developments of this alchemistic work, organized outgrowths of

this spiritual effort. Their history is respectively traced through the

uncertainty and vagueness surrounding their origins and their original

relationships. Here, as in alchemy in its earlier form, it is necessary

to distinguish the true endeavor containing the real spiritual striving

representative of this effort to reach from the more basic elements to

their higher meaning and use, from the excesses and venalities of

those who followed these arts without any conception of their philo-

sophic or spiritual significance. Interesting is the discussion of such

a philosophic development of freemasonry rather than its mere out-

growth from the practical work of masonry in these middle ages.

Of particular value for the study of psychical endeavor and striv-

ing, with the pitfalls and dangers which cause disaster, are the chapters

in the synthetic part of the book upon introversion and regeneration and

the goal which was striven for in all this mysticism and symbolism and

in the realization of the different degrees of perfection in the striving,

which is illustrated from the writings of one Jane Leade, who passes in

travail of soul through these stages of spiritual progress.

The book forms a mine of literary treasure, it opens up modes of

thought and expression now become obscure in the misty past making

their way up through the intellectual and spiritual growth of the middle

ages and often disappearing under the incrustations of baser minds

and those who, missing the inner meaning, went astray without attaining

the growth and sublimation toward which these tended. In it all there

is, however, the philosophical or better the psychical unity which still

makes the effort that of the universal human psyche. Yet there is

vagueness and lack of clear-cut unity in the book. It is as if the

author had at his disposal so much material that he has not brought it

entirely to a specific application. . This makes for some diflficulty in

maintaining a unity and clearness in reading. Yet the trend of the

book is toward a further and deeper revelation of this same striving and

development of mankind and there are passages of great value for

dream interpretation, for understanding of individual conflicts and for

comprehending the value of the great tendencies of human nature.

These are brought out in special and striking form in the chapter on

introversion and regeneration, in which it is pointed out how intro-

version may be regressive, carrying the individual back through a

shrinking into himself to infantilism and death, or it may be the source

of rebirth, extending the self, furnishing him powers which make pos-

sible a greater activity and a larger life. These differences are con-

spicuous in the two religious types which manifest the same opposing
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results. The work is well worth careful study and in fact its practical

psychical value and its literary interest cannot easily be exhausted.

L. Brink.

Melville, Norbert J. Standard Method of Testing Juvenile Men-

tality BY the Binet-Simon Scale with the Original Ques-

tions, Pictures, and Drawings. A Uniform Procedure and

Analysis. Philadelphia and London. J. B. Lippincott Com-

pany.

This practical manual is based upon the experimental investigations

regarding the use of mental tests conducted by the author in a number

of public schools in New York, Princeton and Philadelphia. He realizes

the inadequacy and inefficiency of applying these tests in the haphazard

fashion which results from their more or less individual use in the hands

of various examiners without a standardized method of using them.

The Uniform Method which is here advocated is based upon a wide

range of application of the Binet test and comparison with other tests

in existence. Emphasis is laid upon the necessity for more complete and

standardized training for those using the tests, upon the elimination ot

arbitrary scores for interpretation, which should rather be considered

in the light of group norms and of supplementary data. There would

be opportunity thus for new lines of development in the use of supple-

mentary scales, which also would be brought under the standard.

The book contains, beside the discussion on standardizing, direc-

tions and suggestions for the use of tests, and a reproduction of the

Uniform Method advocated for the applying of the Binet-Simon scale,

with inserted notes as to the modifications of the latter. It points the

way to greater flexibility and yet at the same time would preserve

through standardization a greater accuracy and efficiency diagnosti-

cally, both educationally and clinically. It presents its material as a

manual very briefly and practically. Mention is made of the "human

qualities like the emotional attitude " to be taken into account, but their

importance and impossibility for such statistical measurement is by

no means even suggestively noted. Failure to recognize them more

completely always sets apart too thoroughly and barrenly these mental

tests from the important but necessarily limited part they should play

in a real psychology of mental diagnosis, whether educationally or

clinically.

Maudsley, Henry, M.D. Organic to Human. Psychological and

Sociological. London, Macmillan and Co.

The author of this book in his final literary message to the world

claims the privilege of old age to view the facts of life as it is, from

his own aloofness earned and enriched by passage through the strivings

and experiences which go to make up such facts. The chief impression
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to be gained from the book is that of the place of human development

in and through the organic and constituting only a constantly changing

part of the whole movement of evolution. This is based upon the

author's fundamental point of view and conception of human activity

and of this its develpment, the close interaction of mind and body.

This is no materialism which denies the existence of mental activity

and spiritual impulse and striving. Rather it finds a substantial basis

for the same in their growth in organic history and their dependence

upon organic existence. Maudsley does not need a precise and sepa-

rating definition of mind as an entity or even perhaps as a driving

force. This is contained in his conception, not excluded by it, of matter

as the storehouse of past human effort, its adaptations and improve-

ments, and not of the human organism alone but of the countless ages

of organic life lying behind even its history. It is the product and

record of successively complex energy transformation and activity.

The author finds it necessary to call attention to this genetic un-

folding of the human out of the organic and its inseparable relation still

to organic structure, because the race has always turned its eye in

upon itself in such a w^ay as to miss what was really taking place and

bound to continue to take place. It has ever been prone to be enamored

of itself as it appeared at any one time or in any one structural social

group and so to lose sight of the continuing process, of which this was
only a passing phase. Yet ideals have grown out of this as the race has

thus seized upon any phase of experience, magnified and exalted it—by
his wish we might add—and projected it beyond himself. .Such faiths

have been mankind's incentives, only he has fallen into the danger of

allowing any one of them, faith in a more universal ideal or in a more
limited individual or group attainment or belief, to obscure from him
the essential process of growth in which alone life lies, and because of

which one such ideal or faith must in time be supplanted by another

newer one. The book is therefore an effort to bring its readers to the

realization of such a process in human life and a saner conception of

the affairs of society because of it and more effectual handling of indi-

vidual and social problems in consequence.

The discussion concerns itself therefore with the instincts upon
which human society is built, briefly with the reproductive with its

history from its first organic purpose, through its attempted control and

regulation in advancing social life with the possible future outcome of

its problems. Consciousness as it is commonly understood in its varied

external manfestations, as reason, ethical ideal or what not is also

presented with its immeasurable evolutionary background. Education

and social transformation are viewed in the same way. The problems

of social and industrial reconstruction, with particular attention to

socialistic ideals and demands, are considered from all sides in a broad

attempt to find in them their relation to this genetic development of

the human out of and through the organic, with all that social ideal-s
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have contained and do contain, of sincerity and true progress or of

that misguided blindness in the face of ideals which has been and must

be the enemy of such. In the light of the greater human history and

of the natural course lying before and within the human race, earnest

suggestion is made that these problems be brought to such a touch-

stone of true historical value. Neither a false pessimism nor a false

optimism prevent just such a calm broad calculation of the possibilities

of the race, whether in more immediate progress with the disasters and

losses through which this is achieved, or in the very remote perfection

or final passing away of this race to give place to some better product

of evolutionary forces. The book allows to every man or group of

men the more immediate adjustment and improvement of affairs, in a

spirit of helpful stimulus and suggestion arising out of this wide and

sane contemplation. At the same time it asks that social problems

shall be given this consideration which belongs to a genetic continuity

more cosmic than simply human.

Jelliffe.
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" It is just as natural to life to die as to live," said Doctor Maudsley

himself, and truly his departure has been only a fulfilment of that

quiet contemplation of both, of which he has been a master spokesman.

His book "Organic to Human" in which these words occur has been

the final literary expression of his own place in cosmic life and his

readiness to count death but an incident in a long career. And yet his

several literary works and far more the fruits of an active participa-

tion in the events of his period testify that in such life as his there is

no death. There is only leaving of the activity which he has initiated

or forwarded to further expansion by others and in due time displace-

ment also of that by a wider, fuller development which time shall bring.

Such a death only serves to call attention to the sign posts which

mark such a useful life and the review of them, with a comprehension

of the ceaseless activity and interest which surrounded them, stimulates

and inspires to the effort to " carry on " the work which to the last

engaged him. At the same time it grants a so much greater view of

present events that calmness and renowed courage arise out of the ap-

parent confusion and disappointing inadequacy of civilization at the

present time, and it again seems worth while to be patient with human
evolution. But that this patience lies in well-directed and definitely

organized activity, Maudsley's greatest monument bears positive

witness.

The slowness of the collective mind, even in scientific and profes-

sional circles, to move toward a new practical undertaking delayed the

completion of the plan which Maudsley had long ago devised and for

which he had generously provided. Yet it has now been realized when

the need for it is greatest and when war conditions will abundantly

provide material with which it will prove its direct therapeutical use-

fulness as well as its service to the science of mental disorders. It

was in 1908 that he offered to the London County Council the sum of

£30,000 to provide a hospital where early cases of acute mental disorder

might be treated, so that so far as possible it would be rendered un-

necessary to send them to the county asylums ; where they could be

carefully watched so that at the right therapeutic moment they might

be reached and helped and so saved from mental disaster, establishing

thus to a certain degree a much-needed prophylactic treatment; where

in the presence of cases of this sort much might be added to the

facilities for studying the pathology of mental disease and so the in-

stitution should become a center for research work, offering at the same
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time educational facilities for clinical instruction in a class of disorders

not ordinarily provided for in psychiatrical teaching. The hospital was

completed in haste to meet war needs and has become a military center

for the treatment of war psychoneuroses.

This hospital with its aims is an outward expression of the concep-

tion that lay nearest his heart and to which he gave in all his published

literary work and scientific work thoughtful philosophical expression.

He wished to establish here a method of work which recognized a"('

based its therapy upon the close relation of mind and body, which ex-

pressed for him their essential unity and the continuity of the human

organism with the rest of the evolutionary process. In this he has

been feared as a materialist, but his thought is far too wide to be

included in any such narrowed conception. He grasps rather the inter-

action or unity of mind and body whereby one is inexplicable or in-

capable of comprehension except with the other, and this it was his

aim to utilize as the principle upon which mental disorders can be

understood and reached. This led him to lay great stress upon somatic

diseases and to desire that his hospital should be in close touch with the

medical work and thought of hospitals for general bodily disease.

Mental processes in their relation to health and disease were first

publicly discussed by him in his Goulstonian lectures on the " Relations

between Body and Mind, and between Mental and Other Diseases of the

Nervous System," which were both delivered and published in 1870.

" Responsibility in Mental Diseases," " Physiology of Mind," " Pathol-

ogy of Mind," "Body and Will," "Natural Causes and Supernatural

Seemings," "Life in Mind and Conduct," "Studies of Organic and

Human Nature," " Heredity, Variation and Genius " and lastly " Or-

ganic and Human," written in his declining years, suggest by their

titles the thoroughness of interest, the philosophical insight and the

practical application of his extensive learning and originality of thought,

which have characterized all his work. He served also for twenty

years as editor of the Journal of Mental Science.

Henry Maudsley was born at Rome, Yorkshire, in 1835. He gradu-

ated as M.B. in 1856 from the University of London with a gold medal

in surgery. The following year he won his M.D. degree. His early

appointment to the post of resident physician at the Manchester Royal

Lunatic Asylum turned his attention from surgery, in which he first

showed great interest, to the subject which was to be his chief field of

work. Later he was appointed to the West London Hospital and after-

ward became professor of medical jurisprudence at University College.

This post he resigned after ten years to give attention to a large

psychiatric practice. He was a Fellow of the Royal College of Physi-

cians of London and an honorary member of the Medico-Psychological

Society of Paris, of the Imperial Society of Physics, Vienna, and of the

Medico-Legal Society of New York. He (jjed at his residence, Heath-

bourne House, Bushey Heath, Herts, January 23, 1918, eighty-three

years of age. Smith Ely Jelliffe.
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The progress in our knowledge concerning the pathogenesis of

acute anterior poHomyeUtis, for which we are so largely indebted

to Flexner (5) and his associates, has much outdistanced the ad-

vances in the pathology of the disease. Yet it cannot be that the

1 The funds by means of which this work was carried on were procured
from several sources by Dean Samuel W. Lambert of Columbia University.

The writer wishes to make his acknowledgment to Dr. Lambert for his

generous support in carrying on this investigation.
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final conception of this pathological process has been attained, and

for this reason, every attempt to investigate the morbific changes

incident to this infection becomes of especial interest.

The work reported in this paper was midertaken to determine

whether an intensive microscopic study of the nervous system of

patients dying of acute anterior poliomyelitis would throw any

further light on some of the pathological problems not settled by

previous studies. It also aimed to study the changes produced in

the nervous system of animals inoculated with poliomyelitis virus.

The work was carried on under the direction of Dr. Frederick

Tilney in the department of neurology, Columbia University. The

experimental inoculation of animals was supervised by Dr. Hans

Zinsser, in the department of bacteriology.

The material investigated consists of sixteen (i6) cases of

acute anterior poliomyelitis. Nine of these were obtained from

Bellevue Hospital, five from the Willard Parker Hospital and one

case each from the Presbyterian and Roosevelt Hospitals. The

autopsy in each case was performed within a few hours (never

more than 12) after death and the tissue fixed in Zenker's solution,

95 per cent, alcohol, 10 per cent, formalin and Weigert's glia mor-

dant. Frozen sections were also made for the fat stains, otherwise

celloidin and paraffin were used for imbedding. The stains most

helpful and those used most extensively were hematoxylin and eosin,

iron-hematoxylin, Van Gieson-Scharlach R and Unna-Pappenheim.

Besides these, some sections were stained with R. Traina Acridin-

red, water-blue, Alzheimer-Mann, Alzheimer Mallory, Cresyl-echt

violet, and anilin blue—Orange G.

As we desired to make a thorough study of the cells in the

spinal fluid by the Alzheimer method. Dr. Rosenbloom, of the de-

partment of health, kindly furnished us with spinal fluid from 120

cases of infantile paralysis. The specimens of spinal fluid were

mixed with equal parts of 95 per cent, alcohol, and then centrifuged

at high speed for one hour. The cells and precipitated albumins

were thus thrown down in the form of a small clot in the tip of

the centrifuge tube. This clot was imbedded in paraffin, sectioned

and stained in the usual way. The result, however, was not satis-

factory, as the cells appeared partially disintegrated and did not

stain clearly. All of the cells thus stained seemed to be similar to

the lymphocytes of the blood.

The animals experimentally inoculated consisted of eleven

monkeys, twenty-seven cats, eighteen rabbits, one guinea pig and two
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rats. The fixation, imbedding and staining of the tissue was carried

out as in the human cases.

The first description of a case of infantile paralysis was pub-

lished by Jorg (lo) in 1816. He drew no conclusions as to the

nature of the disorder, but noted the occurrence of a febrile disease

followed by paralysis of the limbs and subsequent club-foot de-

formity. To Heine (8) must be given the credit of being the first

to give a clear conception of this disease. In his first report in 1840

he described a number of cases of spastic paralysis in children. He
give an excellent description of the acute stage of the disease,

although most of his reported cases were chronic. He further noted

the recovery from paralysis in some instances and also the absence

of sensory disturbances. In his case reports he separated the spastic

from the flaccid paralysis but did not definitely localize the lesions

until he published his second monograph in i860 (8-A), when he

gave the spinal cord as the undoubted seat of the disease. Heine's

work was remarkable in that his descriptions of the pathology and

localization of the lesions was made largely from deductions of

clinical observations, rather than from histological examination.

Besides giving the spinal cord as the seat of the disease, he further

localized the lesion in the gray matter and believed the degenera-

tion due to hemorrhages and vascular changes producing alterations

in nutrition.

The first thorough microscopical study was made in 1870 bv

Charcot and Jofifroy (3). They reported the case of an adult who
had been a cripple for thirty-three years. They noted especially

the absence of the anterior horn cells. This had previously been

observed by Cornil (4) and later by Prevost and Vulpian (15), but

was considered of no special significance. Charcot and Jofifroy

recognized this as the fundamental change in the disease and from

this observation formulated the theory that the ganglionic cell was
the tropic center both of its peripheral nerve fibers and also of the

muscles innervated by them. Further than this, they believed the

ganglion cells were the structures primarily affected and that the

interstitial changes were only secondary.

A short time after this paper was published, Jofifroy and
Parrot (9) reported another case. The paralysis in this instance

was of only one year's duration. They found that many of the

ganglionic cells were normal in areas where there was infiltration

in the adventitia of the blood vessels, and in other sections the nerve

cells were absent and there was no vascular alteration to be seen.
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This finding caused some doubt as to whether the process was

primarily parenchymatous or primarily interstitial, but these ob-

servers still held to the theory of Charcot.

The next important pathological contribution was made by

Medin (ii) in 1887. In the Stockholm epidemic of that year he

added to the recognized spinal form the polyneurotic, bulbar and

encephalitic types. In 1888, Rissler (16) published a masterly ar-

ticle on the pathology of this disease and was the first to give an

accurate and exhaustive description of the gross and microscopical

changes in the acute stage. As mentioned before, several observers

had previously described the degeneration of the motor cells and

subsequent atrophy of the anterior horns, but no one before

Hissler had noted the inflammatory reaction in the meninges or de-

scribed carefully the infiltration of the adventitial spaces of the

b)lood vessels. He also studied minutely the varied degenerative

processes in the ganglionic cells.

The first severe epidemic on record occurred in Norway and

Sweden in 1905. During this epidemic, Wickman (17) called at-

tention to the abortive type and demonstrated that what was usually

known as Landry's paralysis was really a form of Heine-Medin

disease. His description of the pathological anatomy was most

exhaustive and leaves little to be added. Wickman was also one of

the first to outline and discuss the problems of the point of entrance

of the virus and the method of its conduction to the central nervous

system. He believes acute anterior poliomyelitis to be a systemic

disease involving lymphatic tissues of the body causing inflamma-

tory changes in the central nervous system not alone in the cord but

also in the medulla, pons, cerebrum and cerebellum. The degen-

eration in the ganglionic cells probably results from this interstitial

inflammatory process but may possibly be due to direct action of

the virus. The intensity of the inflammatory process is dependent

mainly on the richness of the vascular supply.

Previous to Zappert's (18) work in 1909, the pathological

studies had been limited to the changes in the nervous system and

the muscles. This author noted that there was a hyperplasia of the

lymphatic tissue throughout the body.

In 1912, Peabody, Draper and Dochez (14) presented a more

thorough study of the visceral changes. They noted the general

lymphatic hyperplasia, cloudy swelling of the parenchymal cells of

all the principal organs, focal necroses in the liver and enlarge-

ment of the splenic follicles.
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Pathological Axatomy

In the present study attention was directed to the special changes

occurring in the tissues derived from the two embryonic germ

Fig. I. Infiltration of cerebellar pia showing that the reaction is confined

to the mesodermogenic elements in this instance. Human case No. 510,

X150.

layers entering into the nervous system, that is to say, the meso-

dermogenic and ectodermogenic elements.
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Changes in the Mcsodcrmogenie Tissues.—Alterations occurring

in the mesodermogenic tissues involve not only the immediate con-

stituents of the neuraxis but to a large extent its membranous cov-

^iid, ':^^s^.

Fig. 2. Cerebellar pia, Iruin human ca-^c Xo. .^lo, X 300, showing the

types of invading cells.

erings also. The involvement of the pia, though it is widespread

over both brain and cord, is by no means uniform. We have never

observed severe inflammatory changes in the telencephalic pia.
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Such changes are found more often over the base of the brain.

The cerebeUum very frequently shows signs of pial inflammation

and here the process is quite diffuse. In the pia of the spinal cord

Fig. 3. Pia covering cerebral hemisphere from human case No. 510, X 150.

showing edema with slight pial infiltration.

the afifected portions are rather irregular. The inflammatory reac-

tion is usually most marked over the anterior surface of the cord

and in the fold of the anterior spinal fissure. It is generally more
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severe in the cervical and lumbar enlargements. In the involved

areas the pia is thickened and edematous. Its blood vessels and

Fig. 4. Blood vessel in substance of cerebral cortex.

Monkey 1045, X 150.

lymph spaces are dilated and hemorrhages arc usually seen. There

is often a slight amount of fibrinous exudate on the surface of the

pia and to some extent between the pial lymphatics. The cells in-
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volved in the process are mostly small and large lymphocytes, but

polymorphonuclear leucocytes, polyblasts, and plasma cells are also

present.

ft>

^iV< *',

W^^:
Fig. 5. Longitudinal section of a blood vessel in the spinal cord. Human case

Xo. 507, X 300, showing infiltration of Virchow-Robin space.

In the human cases the pia over the cerebral hemispheres is fre-

quently somewhat edematous but only exceptionally shows much

inflammatory reaction. The cerebellar pia on the other hand is fre-
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quently much infiltrated. In monkeys, where the inoculation has

been by intracerebral injection, the telencephalic pia is more com-

monly and more severely affected than we have observed in human

^ .«#ff*IW'

:.*|U>S ^^eifl -^^iti^*«ii4«£x^S^^^lk

Fig. 6. Cross section of a blood vessel in the medulla oblongata. Human case

No. 504, X 300. The Virchow-Robin space is distended with cells.

beings. The blood vessels in the substance of the brain and cord are

congested and in the aff'ected areas the capillaries are dilated and

tortuous. Batten (2), Mott (13), and Money (12) have described
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cases in which thrombosis occurred, but we have not observed it

and believe it plays no part in the pathology of the disease. Small

.- «

'^.•:v.

Fig. 7. Section of anterior horn. Human case Xo. 504, X 300, showing a

group of ganghonic cells with acute cloudj' swelling.

hemorrhages are often seen both in the infiltrated and otherwise

comparatively normal areas in the gray substance of the cord.

The most striking vascular change in a cellular infiltration of

the adventitial lymph space or so-called Virchow-Robin space of
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the vessel wall. This consists of one to several layers of closely

packed cells distending the Virchow-Robin space, but not encroach-

ing on the lumen of the vessel. It is most evident in the branches

of the anterior spinal vessels and is present in both arteries and

veins.

The cells participating in this process are the same as those

found in the meninges, namely, large and small lymphocytes pre-

dominating, but polyblasts and polymorphonuclear leucocytes as

well as a few plasma cells being present In the cerebral hemi-

spheres, as a rule, the vascular changes are not marked and aside

from the congestion little is to be seen. At times in the human

cases there is moderate Virchow-Robin space infiltration but this is

never as marked as it is in monkeys that have been inoculated

intracerebrally.

In the substance of the cerebellum we have never observed any

perivascular infiltration, though there is usually capillary dilata-

tion and congestion.

The interstitial tissue of the cord is usually edematous in the

involved areas. Signs of edema and the absence of ganglionic cells

may be about the only changes present. In the glia matrix of the

gray matter there is often a marked cellular infiltration which may

present a more or less even distribution of the invading cells

throughout the gray substance, or it may appear as dense focal ac-

cunuilations adjacent to unaffected nerve cells. In the focal accu-

mulation, careful examination may reveal a direct relation of the

invading cells to a ganglion cell or to a blood vessel, but in some

areas no such relation can be found. These interstitial changes are

found chiefly in the anterior horns, but are not limited to them.

Similar infiltration is frequently seen in the posterior horn, but it is

usually less pronounced.

In rare instances very slight celKilar infiltration is seen in the

white matter. When it is observed, it is in close relation to the pia

or to the blood vessels.

The cerebral cortex at times shows small areas of cellular ac-

cumulation. In our series these were never large and did not show
any particular relation to the blood vessels. The character of the

invading cells is the same as in the cord.

We have not observed much evidence of inflammation in the

substance of the cerebellum. In a few cases there have been

changes in the molecular layer. These consist of a localized infil-

tration of cells, frequently with hemorrhage and edema. The cells

are usually almost entirely ameboid neuroglia and polyblasts. Oc-
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casionally, lymphocytes and leucocytes are present but they seem to

be rare. The Purkinje cells in the neighborhood of these changes
show acute cloudy swelling or more severe degenerative alterations.

The granular layer and white matter show no pathological reactions.

It is impossible to classify all of the infiltrating cells as such a

variety of forms appears, although the majority of them seem to

fall into five definite groups. These are as follows:

1. Cells with a single, deeply stained, round or nearly round nucleus

surrounded by a small amount of cytoplasm. These are simi-

lar to the lymphocytes of the blood.

2. Fairly large cells with faintly basophilic cytoplasm and a rather

densely stained, coarse chromatin network in the nucleus.

The nuclei are irregular and indented and some are sausage-
or crescent-shaped. These cells are similar to the polyblasts

of Maximow.
3. Cells with large, rounded, oval or. irregular nuclei with a fine

chromatin network and a few granules. The cytoplasm of

these cells is irregular and frequently indistinct. Others of

the same variety are smaller and have a coarser, deeper stain-

ing nuclear reticulum. These are apparently ameboid neurog-
lia cells.

4. Cells with rather large, rounded nuclei, with a clock- faced. dis-

tribution of chromatin granules. These cells are similar to

the Unna-Marshalko plasma cells.

5. Cells with deeply stained irregularly shaped lobulated nucleus

which may be mistaken for multiple nuclei. The cytoplasm
is well outlined, being densely packed with neutrophilic gran-
ules. Cells of this type are easily recognized as polymorpho-
nuclear leucocytes.

The relative proportion of these dififerent types of cells varies

a good deal, not alone in dififerent cases, but also in different areas
in any one section. Usually in the human cases the majority of
the cells consist of lymphocytes and polyblasts. In monkeys there
is frequently a relatively larger number of leucocytes.

Changes Occurring in the Ectodermogenic Tissues.—The patho-
logical alterations in the nerve cells vary greatly and the degenera-
tive process may take place with or without the participation of
phagocytic cells. The earliest changes are probably those of acute
cloudy swelling. There is solution of the tigroid substance. The
cells are swollen and more irregular in outline and with eccentrically

placed nuclei. Frequently, more severe degenerative phenomena,
as vacuole formation, rupture of the cell membrane, breaking up
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and dissolution of the cell body, are seen, the nuclei being swollen,

palely staining, irregular and degenerated. At times the destruc-

tion seems to be accomplished by a rapid disappearance of the en-

tire cell body and nucleus, leaving no traces of degenerative prod-

ucts or even evidence of the cells' former situation. The entire

area of an anterior horn may in this way be deprived of its normal

ganglion cell content.

The point of greatest interest attaching to the alterations in the

most severely affected of all the nerve elements involved in this dis-

ease is the fact that the anterior horn cells do not succumb as a

result of any single process of cellular disintegration, but manifest

a considerable variety of degenerative changes. It may be that

these several degenerative kppearances are but phases in a common
disintegrative process. This view has much to commend it. On
the other hand, certain observations seem to point to another con-

clusion and raise the possibility that the ganglionic cells may be af-

fected by several different pathogenic influences. The cells may
thus be overcome by these influences or by several of them acting

simultaneously. In this light the several varieties of cellular changes

observed in the anterior horn cells may represent the effects of dif-

ferent pathological moments. The following classification of the

degenerative alterations in the ganglionic cells illustrates a number

of the cellular changes observed in this study

:

1. Cloudy swelling of the ganglionic cells without neuronophagy.

(See Fig. 7.)

2. Acute chromatolysis without neuronophagy. (See Fig. 10.)

3. Single and multiple vacuolization without neuronophagy or

chromatolysis. (See Figs. 12 and 13.)

4. Acute cloudy swelling with moderate neuronophagy without

chromatolysis. (See Fig. 21.)

5. Acute chromatolysis with moderate neuronophagy. (See Fig.

22.)

6. Intense and predominant neuronophagy with disappearance of

the cells. (See Fig. 11.)

7. Fat pigmentary degeneration with neuronophagy or chroma-

tolysis. (See Fig. 16.)

8. Cellular dissolution causing complete disappearance of anterior

horn cells without neuronophagy. (See Figs. 15 and 17.)

Several of these degenerative processes may coexist in the same

segment of the cord or even in the same cross section, but in the

main, the ganglionic cells in each case present but one type of

pathological alteration.
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The Intcrrcaction bctzccen the Mesodennogenic and Eetodermo-

genic Tissues.—Another phase of the inflammatory reaction which

has been investigated in this study is the relation between the meso-

dermogenic and ectodermogenic changes. In previous studies this

topic has received much attention and unquestionably deserves a con-

spicuous place in the consideration of the pathology- of this disease.

There seems to be but little histological evidence indicative of any

definite correlation in the inflammatory reactions manifested by

these two types of tissue. While it may not be strictly in keeping

with the facts in so far as human poliomyelitis is concerned to

state that there is a purely ectodermogenic type in which no con-

nective tissue changes occur, it is beyond dispute that in experi-

mental poliomyelitis many instances show that the inflammatory

reaction is wholly limited to the cells of ectodermic origin. Not a

few cases of human poliomyelitis show such a preponderance of

the reaction in the ganglionic cells as to make the connective tissue

changes appear almost negligible.

A purely mesodermogenic type of cellular reaction in polio-

myehtis is perhaps more difficult to make out from the observations

of this study. On the other hand, the involvement of the elements

derived from the mesoderm in certain cases was so predominant

that the inflammatory reaction may be regarded as almost entirely

restricted to the elements of mesodermic origin. This becomes all

the more likely in the light of the reaction observed in certain parts

of the nervous system, as for example the cerebellum, where the

reaction in most cases is exclusively of mesodermogenic t}'pe.

By far the great majority of human cases of poliomyelitis give

histological evidence of a mixed involvement in which the reaction

has affected the tissues of both types. From these observations it

is apparent that several types of inflammatory reaction may result

from the infection, namely,

1. The predominately ectodermogenic type in which the reaction is

confined almost exclusively to changes in the ganglionic cells

and further characterized by the inconspicuous alterations in

the cells derived from the mesoderm. (See Figs. 15 and 17.)

2. The predominately mesodermogenic type in which the reaction is

confined almost exclusively to changes in the tissues derived

from the mesoderm and further characterized by almost neg-

ligible changes in the ectodermogenic tissues. (See Figs. 14

and 18.)

3. The mixed type in which the reaction is manifested by changes

in both the mesodermogenic and ectodermogenic tissues.

(See Figs. 7 and 11.)
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PATliOLOGICAL FINDINGS IN SIXTEEN HuMAN CasES OF AcUTE

Anterior Poliomyelitis

Case i. Serial No. 501. Source, Willard Parker Hospital.

Material : From spinal cord, medulla, pons, cerebellum and cerebral

hemispheres.

Spinal Cord

Pia Mater.—The pia is adherent only in places. Irregularly

thickened and edematous. Very moderate infiltration with lympho-

cytes, but many red blood cells lying free in the lymph spaces.

There is very little fibrinous exudate.

Anterior Horn.—Blood vessels throughout are dilated and filled

with red blood cells. This is especially marked in the gray of the

anterior horn. The walls of the vessels appear normal except for

the rupture of some of the capillaries of the anterior gray matter.

Considerable fresh hemorrhage is present around these capillaries.

Not only in the anterior gray but in the reticular substance of the

lateral horns, there are large numbers of red blood cells lying free

in the tissues. The lymph spaces are everywhere dilated and packed

with cells. In the distribution of the anterior spinal and also lateral

and posterior spinal arteries this is to be seen. In the anterior

horns many of the infiltrated cells have escaped from the lymph
spaces and lie in large groups free in the tissues clustered around the

larger branches of the anterior spinal artery. The infiltrating cells

in the white matter lie packed in one or two rows in the Virchow-
Robin spaces. These cells have small rounded nuclei without visible

chromatin network. The nucleus stains very deeply, while the cell

body is poorly stained and is almost invisible. These cells give

every indication of being small lymphocytes. In the ventral gray

where the infiltration is most marked, most of the cells in the lymph
spaces resemble those described above, but there appear as well a

considerable number of larger cells similar to large mononuclears.

The nuclei of these are rounded, oval or crescentic, irregular in

their staining so as to give somewhat the impression of a chromatin

network. Most of these cells seem to contain a larger amount of

cytoplasm which appears as a clear, faintly staining ring around

the nucleus. Some of these cells are undoubtedly large mono-
nuclear lymphocytes, while others, fewer in number, resemble the

polyblasts of Maximow. In places where the lymph cells lie out-

side the lymph spaces in tissue about the blood vessels the same
cells are seen, the lymphocytes predominating about four to one

over the larger cells. Here and there in these groups of clearly

lymphocytic elements, plasma cells are seen, with rather small but

distinctive nuclei and fairly large indefinite cell bodies.

Ganglionic Cells.—Of the true nervous elements the central gray

in the lumbar region is distinctly edematous. All the nerve cells of

the anterior horn have disappeared, likewise those of the lateral

horn. The neuroglia of the central gray has undergone an in-

tensive proliferation on the part of the cells. Most of the nuclei

of these cells present a normal appearance in regard to the chromatin
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network. Although in most of the cells the nvicleus is normally

round or oval, one sees a considerable number of cells with irregu-

lar, triangular, or quadrilateral nuclei and a few elongated or

crescentic. There are in every field large numbers of cells with

small pycnotic nuclei and very small cell bodies. It is very difficult

to say whether these cells are young neuroglia cells or lymphocytes

which have wandered away from the lymph spaces. Of the neu-

roglia cells observed a number are ameboid in character, as mani-

fested by the large irregular cell bodies and equally irregular nuclei

;

some of these latter cells are to be seen on the borders of the de-

generating cells of the lateral horns, and in some instances in the

cell bodies themselves. This phagocytosis (neurophagy) is not

marked, however, for the degeneration of the nerve cells appears to

have taken place for the most part without the aid of the neuroglia.

The phagocytes here appear to be of neuroglial origin.

Posterior Horn.—There is marked vascular congestion and peri-

vascular infiltration. There are no hemorrhages, but considerable

edema. There is a diffuse cellular infiltration as described in the

anterior horn but of less intensity. Some of the ganglionic cells

have disappeared and the majority of those which remain show an

extreme grade of acute cloudy swelling ; the rounded or oval cell

bodies staining diffusely but with no evidence of tigroid substance.

The nuclei are for the most part eccentrically placed and of irregular

outline, containing a number of small vacuoles. The nucleus for

the most part remains intact. Dissolution of the cell membrane is

often seen, and free lying granules of degenerated cytoplasm lie

cutside of the cell body. None of the cells of the column of Clarke

remain. There is no evidence of neuronophagy.

White Matter.—The fibers of the white matter appear normal.

The glia reticulum is possibly increased to some extent and in spots

considerable edema appears. This is more especially the case on

the surface of the cord. There has been but little proliferation of

the neurogliar cells, in most of which the nucleus is small and with-

out chromatin network.

Brain Stem

Medulla Oblongata.—In the medulla oblongata the blood vessels

in various scattered regions show more or less dilatation and infiltra-

tion of the adventitial lymph spaces. The infiltrative cells consist

for the most part of small lymphocytes. These vascular changes

are most marked in the vessels entering the lateral and antero-lat-

eral surfaces of the medulla. With the fat stains, in all the vessels

observed, one may note a considerable increase in all the adventitial

cells. In the cytoplasm of these cells large numbers of small and
medium-sized fat granules are to be seen so that the vessel wall ap-

pears infiltrated with fat. However, all of the fat is intracellular.

Immediately surrounding many of these vessels rather large fat

granular glia cells appear, most of them lying in the adventitial

lymph space. But in every instance there are a few to be seen in

the nerve tissue, somewhat removed from the blood vessels. There
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are no hemorrhages free in the tissues and no scattered invasion of
nerve tissue by obvious lymphocytic elements such as are observedm the cord. Of the ectodermal tissue, the nerve cells of the hypo-

FiG. 8. Section of medulla. Human case Xo. 501, X 300, showing fat-laden
cells in adventitial space of a blood vessel.

g-lossal nucleus and nucleus ambiguus as well as the smaller cells
of the reticular formation and those of the olivary nucleus appear
normal in shape and in histological structure. The neuroglia cells
are mcreased in number and fat granular, glia cells are to be seen
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in considerable numbers. In the reticular formation and other

areas where white and gray are intimately mixed this last condition

is not generally widespread, but it is seen best in isolated areas of

irregular size, which seem to bear no particular relation to the blood-

vascular supply or to the large masses of gray matter. The white

fibers everywhere appear normal.

Pons.—In the pons very little pathological change is to be seen.

In the blood vessels there is little if any vascular infiltration. Here

and there adventitial cells are seen which contain fat droplets, but

this is hardly more than one would expect to find in an individual

who had died as a result of a fever. Slight evidences of hyperemia

are not lacking. The nerve and neuroglia cells appear normal in

all respects. There is no particular increase in the neuroglia, nor

are changes in the nerve fibers observed.

Cerehclluni

Pia Mater.—The pia over the cerebellum shows marked hyper-

emia with edema and in places hemorrhage into the lymph spaces.

In some areas there are also evidences of sub-pial hemorrhage sep-

arating the pia from the underlying cortex. In the large lymph
spaces which are free from lymphocytes one finds an increase of

the connective tissue cells and here and there a small lymphocyte,

but massive lymphocytic infiltration does not exist.

Cerebellum.—The cerebellar tissue itself shows no changes

either in the blood vessels, the Purkinje cells, glia cells or fibers.

Cerebral Hemispheres

Pia Mater.—The pia shows hyperemia, edema and hemorrhage,

as is seen in that over the cerebellum.

Pallium.—The blood vessels of the cortex show considerable

hyperemia. The lymph spaces appear normal and contain no infil-

trating elements. The cortex itself shows considerable edema, es-

pecially in the immediate neighborhood of the blood vessels and in

the deeper layers—a condition more marked in the white matter.

The ganglionic and neuroglia cells appear normal. There is no
neurogliar hyperplasia and the nerve fibers are unchanged.

Case 2. Serial No. 502. Source, Willard Parker Hospital.

Material : From spinal cord, cerebellum and cerebral hemispheres.

Spinal Cord

Pia Mater.—The pia is enormously thickened, being from three

to five times the normal thickness. There is marked hyperemia,
considerable edema and much blood lying free in the lymph spaces.

There is a proliferation of connective tissue cells with l)ut little in-

crease in the fibers. Over the anterior surface of the cord there is

a moderate fibrinous exudate containing a considerable number of

cells, mostly large and small lymphocytes. A surprisingly small

amount of infiltration of the pia with lymph elements is seen and
throughout the widened lymph spaces red blood cells predominate.
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Anterior Horn.—The blood vessels of the cord show hyperemia

but no change in the vessel walls. The Virchow-Robin lymph
spaces are everywhere moderately infiltrated with lymphocytes,

mostly of the small variety. Occasionally a polymorphonuclear

leucocyte is seen.

Ganglionic Cells.—In the gray matter of the cord the gan-

glionic cells of the anterior horn show pronounced degeneration.

Most of them have already disappeared and those which remain

show advanced, acute cloudy swelling, with other acute degenerative

phenomena, such as vacuole formation, ruptures in the continuity

of the cell membrane, and acute breaking up of the cell body with

irregularly shaped nuclei. The neuroglia cells have undergone con-

siderable proliferation and the gray matter of the anterior horns

seems to be made up for the most part of glia nuclei. Active

neurophagy is nowhere to be seen, for the degeneration of the nerve

tcells seems to have taken place without the participation of the glia.

Polyblasts appear in small numbers scattered among the neuroglia

cells. In this case it does not appear that the increase of neuroglia

is confined in clump-like fashion to those areas of the anterior horns

in which nerve cells have been present, but the neuroglia-cell pro-

liferation seems to be rather diffuse throughout the entire gray, in-

volving the anterior horn much more than the zona intermedia or

the posterior horn.

Posterior Horn.—The cells of the column of Clarke seem normal
and singularly well preserved in the otherAvise abnormal gray matter.

The white matter does not seem to be involved in the pathological

process.

Cerebellum

Pia Mater.—Over the cerebellum the pia presents a picture quite

similar to that observed in the cord with moderate edema and hem-
orrhage, considerable fibrinous exudate and large numbers of small

lymphocytes lying in the lymph spaces around the blood vessels

and in the exudate mass. The cells seem here to be almost exclu-

sively lymphocytes, but here and there one meets a polymorpho-
nuclear leucocyte or a large mononuclear cell, probably belonging to

the wandering connective tissue cell group. Hyperemia and free

hemorrhage in lymph spaces is a common finding.

.Cerebellum.—In the cerebellar cortex, little that is abnormal is

seen except a moderate hyperemia. There is no apparent change in

the ganglionic or neuroglia cells. The white matter itself appears

normal but the blood vessels show marked hyperemia with massive
perivascular hemorrhages and in places red blood cells free in the

tissues. There is no infiltration of the vascular lymph spaces. The
Purkinje cells arc normal.

Cerebral Hemispheres

Pia Mater.—The pia overlying the convolutions show changes
exactly similar to those described in the cerebellum.

Pallium.—In the cortex there is considerable hyperemia, es-
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pecially of the small blood vessels, and, as was seen in the cerebellum,

this condition is still more prominent in the white matter. In the
pyramidal cells of the cerebral cortex a moderate degree of acute
cloudy swelling is seen with signs, in places, of a more severe de-
generative process and slight increase in the neuroglia cells and be-
ginning neuronophagy, especially in connection with the large pyram-
idal cells.

Case 3. Serial Xo. 503. Source, Bellevue Hospital. Material

:

From spinal cord.

Spinal Cord

Pia Mater.—The pia is moderately hyperemic and markedly
edematous with irregular patches of fibrinous exudate lying upon
it, for the most part, over the anterior and lateral surfaces. The
lymph spaces are surprisingly free from infiltrating cells. Those
which are seen are scattered and are exclusively small lymphocytes.

Anterior Horn.—The branches of the anterior spinal arteries

show moderate lymphocytic infiltration of the lymph spaces. Hy-
peremia is nowhere marked. There are no free hemorrhages. The
w^hite and gray matter of the cord presents edema to a striking

degree.

Ganglionic Cells.—The nerve cells of the anterior horns in places

appear singularly normal, while in others the cells appear to be

broken up, staining faintly with pale, degenerated nuclei and irregu-

larly broken cell membranes. One is impressed with the fact that

the majority of motor cells of the anterior horn have disappeared

by means of this breaking-up process, while those which remain

look normal and well preserved. Here again the ganglionic cell

degeneration has taken place quite independently of the neuroglia,

for there is little or no neurogliar proliferation to be seen anywhere.

Sections of this cord stained with the selective fat stains show that

the degeneration process is limited almost exclusively to the lateral

part of the anterior horn, from which most of the motor cells have

disappeared. The cells of the ventral median group have likewise

been destroyed. In these two areas we find the adventitial cells of

all the blood vessels packed with fat granules and some fat droplets

lying free in the Virchow-Robin spaces. Scattered through these

portions of the horns there is a moderate increase of glia cells, many
of which contain fat granules in varying number. This multitude

of fat granular glia cells is diffusely scattered in the degenerated

areas but always more numerous in the region of the blood vessels.

Posterior Horn.—The blood vessels of the posterior and lateral

group appear normal with normal Virchow-Robin spaces. The

ganglionic cells are tmchanged and there is no cellular infiltration of

neuroglia proliferation.

White Matter.—The white matter is normal.
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Case 4. Serial No. 504. Source, Roosevelt Hospital. Ma-
terial : From spinal cord, brain stem and cerebral hemispheres.

Fig. 9. Section of spinal cord. Human case Xo. 504, X 150. Infiltration of

pia in anterior spinal fissure.

Spinal Cord

Pia Mater.—The meninges are considerably thickened and there

is a large amount of fibrinous exudate lying both on the surface

of the pia and in the pial lymph spaces. Around the anterior spinal

artery and its branches there is considerable exudate and in this
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area the cell infiltration is the greatest. In the neighborhood of
the posterior spnial arteries much less evidence of inflammatory
change is seen. There is a very striking absence of lymphocytic
infiltration ot the pia except in the region of the anterior spinal

Fig. 10. Section of anterior horn in human case Xo. 504, X 150, showing
acute chromatolysis without neuronophagy.

artery.
_

What infiltrating cells are seen are mostly small lympho-
cytes with an occasional plasma cell.

_

Anterior Horn.—In striking contrast with this is the cellular
mnitration of the vascular lymph spaces of the spinal cord Prac-
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tically all of the vessels of the cord show evidences of this inflam-

matory reaction in the Virchow-Robin lymph space, always most

marked in the distribution of the anterior spinal artery. Here again

the infiltrating cells consist mostly of small lymphocytes, with one

<"' ;

't -. _

». ^ •'•-'.

Fig. II. Section of anterior horn. Human ca.se No. 504, X 1 50. Intense and

predominant neuronophagy with disappearance of the cells.

or two plasma' cells to be seen in each vessel section. There is no

fresh hemorrhage anywhere in the spinal cord, nor does it appear

that the lymphocytes have made their way out of the lymph spaces to



PATHOLOGY OF POLIOMYELITIS 125

lie free in the tissue. The nerve cells of the anterior horn show a
variable picture. In some segments no anterior born cells are to be
seen at all. In others the cells are swollen and present all the evi-
dences of acute, cloudy swelling. Again some cells appear normal.
The usual picture is that of low-grade acute cloudy swelling. Most
striking of all the changes in the gray matter is the massive neuro-
nophagy which seems to be brought about by the polyblasts of
JMaximow, although undoubted ameboid glia cells are to be seen in
considerable numbers. There seems to have been a very decided
selective action of this process of neuronophagy. The cells in which
this phenomenon are seen are so far degenerated that little if any-
thing remains of the cell bodies and one finds in place of the gan-
ghonic cell, a densely packed clump of cells with small irregular,
sometimics multilocular nuclei. Undoubtedly polyblasts form the
largest number of these and among them, especially around the
border, there are a number of neuroglia cells with large faintly
stained nuclei. In cord segments where the above-described picture
is observed one sees very few nerve cells, and those in a fairly ad-
vanced stage of acute cloudy swelling. Not only are motor cells

affected, but also cells of the intermediate zone, lateral and posterior
horns. It is rather striking that in this case there are no signs of
beginning neuronophagy, but only the most advanced stage of this
process. Those cells which have been affected by the disease ap
parently have been overcome immediately by the sudden onslaught
of phagocytes, mostly polyblasts. There is little evidence of de-
generation elsewhere than these cells and those cells which have
escaped the action of the phagocytes show only such changes as one
would expect to find in a febrile disease. Striking also is the
absence of fat granular cells and the absence of fat in the adventitia
of the vessels. It would appear that in this case there has occurred
a severe acute reaction of the lymph tissue as manifested by the
massive infiltration of the lymph spaces of the cord, and a secondary
severe cell degeneration in places with an equally active proliferation
of phagocytic elements, mostly polyblasts. which phagocytosis has
been accompanied in some other way than by the usual fat metab-
olism degeneration.

Posterior Horn.—The changes in the posterior horn are less

marked than those of the anterior horn. The blood vessels are
congested and there is moderate infiltration of their lymph spaces.
Hemorrhages are not present and there is but slight edema.
Throughout the entire posterior horn there is a moderate diffuse
cellular infiltration. These cells are nowhere collected into groups,
as is seen in the anterior horn.

Ganglionic Cells.—The cells of the column of Clarke alone ap-
pear normal. The remaining posterior horn cells show acute cloudy
swelling. There is nowhere evidence of neuronophagy.

JVIiife Matter.—The white matter is normal.
Medulla Oblongata.—Over the medulla 'oblongata the pia, while

showing changes quite similar to those at the cord, is affected to a
less degree. All of the blood vessels show, as in the cord, a marked
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infiltration with lymphocytes and a few plasma cells, which appear

for the most part in the dorsal half. This is especially so in the

subventicular central gray and region of the nucleus ambiguus.

Here likewise is the hyperemia greatest and especially in the central

gray. Many spots of fresh hemorrhage are seen, for the most part

lying in the nucleus triangularis descendens (Schwalbe's vestib-

ulara). In the nerve tissue one sees in the nucleus of the twelfth

nerve little that is pathological except a very low grade of cloudy

swelling. The same is to be seen in the olivary nuclei. The nucleus

ambiguus, however, presents a picture quite comparable to that

described in the anterior horns with the rapid disappearance of the

larger nerve cells whose place is taken by the same massive col-

lection of polyblasts described before. Except in this region the

neuroglia cells seem to be but little increased and the white matter

is apparently normal. As in the cord, the fat, both intra- and extra-

cellular, is practically absent.

Cerebral Hemispheres

Pia Mater.—The most striking observation is the massive men-

ingitis affecting mostly those portions of the pia lying on the sur-

face of the convolutions, while in the pia which covers the surface

deeper in the fissures but little pathological change can be seen.

In the superficial pia one finds edema and a thick layer of fibrinous

exudate. Fresh hemorrhage has occurred into the tissue spaces

but there is practically no lymphocytic exudate. These changes arc

always most marked around the larger pial vessels and at the super-

ficial ends of the fissures, in which places the pia is increased to

eight or nine times the normal breadth. The blood vessels of the

pia seem normal except for congestion and those shorter ones which

penetrate the cortical substance likewise show congestion and a

very small amount of lymphocytic infiltration in the lymph spaces.

Pallium.—The neuroglia is not increased in amount and the

pyramidal cells do not appear to have participated in the poliomyelitic

process, for they show, as do the aft"ected cells elsewhere in the

nervous system, only the low-grade cloudy swelling of a febrile

state. The white fibers appear normal and there is no increase of

fat in the vessel walls.

(To be continued)
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The W'erdnig-Hoftman type of familial progressive muscular

atrophy of childhood has been described so frequently, both clinically

and pathologically, as to be accepted as a definite type with fairly

uniform findings. On the other hand, though progressive muscu-

lar atrophy as a familial affection in adults has been described a

number of times, the variation in its clinical findings, and especially

the lack of pathological studies in most of the cases, and the diffi-

culty in determining in any case, without autopsy, that the atrophy

is really of myelogenous origin, leaves the status of familial pro-

gressive muscular atrophy in adults in distinct doubt.

Von Leyden^ described an hereditary form of progressive mus-

cular atrophy which he distinguished from the non-hereditary by its

appearance in several members of the same family, the lack of any

known cause, its preference for children and for the male sex, and

its beginning in the muscles of the back and buttocks. His state-

ment that the atrophy is often not recognized at its first appearance,

owing to the development of large quantities of fat, makes one sus-

pect that he had not excluded cases of muscular dystrophy where

hereditary predisposition is universally recognized as common.

Mobius- also referred to hereditary progressive muscular atrophy,

but attempted to distinguish between pseudo-hypertrophy with fat

deposit and true atrophy. He noted that the muscles of the back and

lower extremities are usually first affected, and gave this as an im-

portant sign of the hereditary form.

Eichorst,^ in 1873, referred to a number of doubtful contribu-

tions on heredity in progressive muscular atrophy and reported a

family where, in six generations, out of thirty-one members charted,

* A contribution to the William Leonard Worcester Series of Danvers
State Hospital Papers, presented Xovember 19, 191 5.

iVon Leyden, Bd. II, S. 5 (25).
- Mobius. Sammlung klinische fortrage, herausgegeben von Dr. R. Volk-

mann. Xo. 171.

sEichorst. Berliner klin. Wochenschrift, Bd. X, Xo. 42 u. 43, Oct. 20

u. 27, 1873.
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thirteen were affected with what the author called progressive mus-

cular atrophy. In all instances the trouble began with atrophy of

the calves and the feet, spreading later to the hands. Some suffered

pain, others had none. Though it is impossible to determine the

exact nature of these cases w-ithout anatomical evidence, the refer-

ence to the voluminous muscles and the lack of fibrillary twitching

strongly suggest that they were of myopathic origin.

Striimpell* reported a patient, forty years of age, who, eleven

years previously, developed an atrophic paralysis of the small mus-

cles of the hands, and who, at the time of the report, had a high-

grade atrophy of the muscle fibers of both upper extremities. The

legs were not affected. The mother had had a similar affection.

Gowers^ gives a brief statement that direct inheritance in pro-

gressive muscular atrophy is rare, but that among other instances he

has seen a lady affected with this ailment whose mother died from a

similar atrophy. In another case of atrophy, a brother of the patient

had died of some chronic disease of the cord attended with wasting.

Gowers states that cases of direct inheritance occur late in life.

Osier*"' reported a family with hereditary progressive muscular

atrophy where thirteen individuals were affected in two generations.

The trouble began at from less than twenty up to fifty-nine years of

age, and the illness lasted from two to several years. In the case

especially reported the trouble began in the left thigh and buttock

and, when seen, the atrophy was greatest in the gluteal and ham-

string muscles, but the fibrillary twitching was seen in the trunk and

in all the extremities. There was no pain but sensation was less

acute than normal in the legs. Osier classified his case as of the

Werdnig-Hoffman type of progressive muscular atrophy.

Zimmerlin^ reported seven cases of familial progressive muscular

atrophy, four in one family and three in another. In the first case

of the first series the trouble seems to have been originally observed

as a weakness in the back, and a tiredness in standing, but in all

the other cases the motor signs were limited to the region of the

arms and shoulders, and, even in the first case, the objective signs

were found only in these regions. There was no sensory trouble,

no involvement of the intrinsic muscles of the hands, no fibrillary

twitching and no lipomatosis. The trouble was mostly double-sided.

Zimmerlin noted the difference between these cases and those of

the Leyden-Mobius type.

^ Striimpell. Deutsche Zeitschrift f. Nervenheilkunde, Bd. Ill, S. 471.
^ Gowers. Diseases of the Nervous System, Vol. I, 2d edition, p. 472.
6 Osier. Arch. Med., Vol. IV, No. 3, December, 1880.
7 Zimmerlin. Zeit. f. klin. Med., Bd. VII, S. 15, 1884.
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The second series was much like the first, except that case seven

resembled more the Leyden type. The author concluded that these

cases might be etiologically and genetically identical, even though

differing as to whether of the arm or leg type.

Hammond^ reported a family with six cases of known progres-

sive muscular atrophy. In the case especially studied the trouble

began in the right anterior thigh at thirty-nine years of age, with

fibrillary contractions. A few months later the trouble appeared in

the left thigh, and at the time of writing both arms and both legs

were involved and coughing and sneezing were impossible. There

was no sensory trouble except " painful cramps " in both thighs ac-

companying the atrophy. In the patient's father the trouble had

developed at the same age and in a similar location, but in a sister

the trouble is said to have begun in the left arm and shoulder.

Bernhardt'' reported five cases (cousins), in whom a progres-

sive muscular atrophy began in the neck and shoulders, but in one

there was a history of syphilis with hemiplegia (case i).

Hoffman" gives four types of hereditary progressive muscular

atrophy as follows: (i) Occurring in the early years of childhood,

beginning at the pelvic girdle and going to the extremities ( Werdnig-

Hoff'man type)
; (2) infantile bulbo-paralytic face type (according

to Fazio, Londe)
; (3) Duchenne-Aran type (Striimpell, Gowers) ;

(4) transitional type (Bernhardt). Hoft'man states that he makes

this arrangement not because it is really satisfactory, but in view of

the relation of the atrophies to the dystrophies and because it makes

their diagnosis somewhat easier.

Etienne^^ divided muscular atrophy of myelopathic origin into

three groups of which the third is the hereditary type. In the case

described under the latter heading the illness began with weakness

of the right thumb and later involved the legs, the arms and the

muscles of the throat. The hereditary feature in this case does not

appear to be very clearly determined, as it depends on the statement

that the father had a " taint of infantile paralysis," and a paternal

aunt had " infantile paralysis."

Bruining^- described two cases of chronic anterior poliomyelitis,

occurring in father and son. In the former the trouble began in the

anterior muscles of the right thigh, and subsequently followed a

course not unlike that in my own case. Death occurred from pneu-

8 Hammond. Diseases of the Nervous System, 8th edition, p. 540, 1886.
9 Bernhardt. Virchow's Archiv, Bd. 115, p. 197, 1889.
10 Hoffman. Deutsche Zeitschrift f. Nervenheilk., Bd. X, S. 292, 1897.
^1 Etienne. Nouv. Icon, de la Salp., Vol. XII, p. 358, September and

October, 1899.
12 Bruining. Deutsche Zeits. f. Nervenheilk., Bd. XXVII, 1904, S. 269.
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monia eighteen months after the onset of the atrophy. The trouble

had spread rather generally throughout the body and had reached

the bulb previous to the onset of the final illness. In the son the

first symptom noted was weakness in the neck, and, up to the time

of death, from lung trouble, the lower extremities had remained

free. In this case there was pain, but no other sensory phenomenon.

Fuchs" reported a father and son, the former fifty-six and the

latter sixteen years old, who developed weakness, atrophy and

fibrillary tremor in one upper extremity. Both had pain in the

afifected area and there was loss of faradic response and presence of

reaction of degeneration, but no objective disturbance of sensibility.

In the father the muscles of the shoulder girdle, arm, forearm and

hand were afifected. In the son only the shoulder and arm muscles

were involved at the time of the report. Fuchs regards his cases

as instances of poliomyelitis.

Dana^* reported a nurse, fifty-three years of age, who, in Janu-

ary, 1913, first noticed a weakness of the left thigh. In xA-pril there

was atrophy of the extensors of the left thigh and some weakness in

flexing and extending the left foot. The left knee jerk was absent

and there was R. D. in the left quadriceps muscle. No fibrillary

tremor and no sensory trouble was noticed. The mental condition

was normal except that the patient's attitude was said to be remark-

ably placid in view of the trouble. The Wassermann reaction was

negative and the urine, heart and blood vessels all normal. On June

5 both thighs were found involved and there was some weakness of

the muscles of the fingers of the left hand. In July her arms were

reported as becoming weaker, and she died November 4. There was

no autopsy. Of twenty-two members traced in this family, ten,

besides the patient, died of a progressive paralysis. In these ten the

disease began three times in the fingers and arms and once in the leg.

No statement is given in respect to the others. Dana classifies his

case as a new, adult type of spinal myopathy.

Taylor^^ describes a family in which, after the age of fifty, a

slowly developing paralysis of the muscles of deglutition takes

place with coincident ocular ptosis, but without other involvement

of cranial nerves. Death occurs from starvation. So far as could

be ascertained, five individuals in two generations were involved.

Four have died.

Finally, in addition to these more or less clear instances of

13 Fuchs. Jahr. f. Psych, u. Neurol., Bd. 31, Hft. I, 1910, S. 195-199.
^^ Dana. Journal Nervous and Mental Disease, Vol. 41, No. 11, No-

vember, 1914.
1^ Taylor. Idem, Vol. 42, No. i, January, 1915.
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familial progressive muscular atrophy, another type is seen in such

cases as those of Seligmiiller,^*^ Higier/" Holmes/^ Bertolotti/^

Lange-'' and my own,-^ where, along with amyotrophy, there appear

in combination such conditions as nystagmus, strabismus, cataract,

optic atrophy, bradylalia, difficult deglutition, diplegia, epileptic

convulsions and progressive diminution of intelligence.

Case Report.—H. L. ]\Iale, age 30 years, white, single, fireman.

Family History.—The great-grandfather, on the maternal grand-
mother's side, died when past ninety. He had ten children, all of

whom lived to old age, except one daughter, who was the patient's

maternal grandmother. She died at fifty-five of a progressive motor
weakness. The initial symptom was an inability to talk plainly.

Later the weakness spread to her body and for three months pre-

vious to her death no movements of the tongue had been possible

and she could not swallow well. Five months after the onset of the

illness she died of starvation. The maternal grandfather died at

fifty-four of peritonitis. These grandparents had four sons and
five daughters, the record of whom is as follows:

1. Female—was supposed to be well up to February of her for-

tieth year. Then, without any premonitory symptoms, she fell one
day in trying to get out of a buggy. Subsequently one of her thighs

was found to be weak. This weakness spread to the corresponding
leg, then to the opposite thigh and leg, and then to her arms. At the

end of about one year she died of " heart involvement." There is

said to have been no trouble in talking or swallowing. She had eleven

children, of whom three have died, but none of any illness like the

mother's. Eight are living and well, and the oldest is over forty.

2. Died in infancy of lung trouble.

3. Died in infancy of lung trouble.

4. Female—living and well, except for some difficulty in going
upstairs, of long duration and not progressive. She had one son
(present patient) and two daughters. The daughters are living and
well at twenty and twenty-four years of age.

5. Male—living and well at forty-eight. He had one child which
died in infancy.

6. Died in infancy of measles.

7. Male—living at forty-eight, with three healthy children. He
has had considerable joint trouble, which is believed to be tubercu-

lous.

8. Female. In her forty-third year she developed a weakness of

both thighs, simultaneously. This spread upward and involved the

arms, and later the muscles of the throat, so that she could not speak
or swallow. Death occurred after nine months, and was said to be

1^ Seligmiiller. Deutsche med. Woch.. 1876.
1' Higier. Deutsche Zeits. f. Nervenheilk., 1896.
18 Holmes. Rev. Neurology and Psychiatry, April, 1905.
13 Bertolotti. Nouv. Icon, de la Salpetrierie, March-April, 1910.
-° Lange. Deutsche Zeits. f. Nervenheilk., Bd. 40, 1-2, 1910. S. 65.
21 Hamilton. Review of Neurology and Psychiatry. December, igil,

p. 645.
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due to starvation. According to her physician she had "progres-

sive muscular atrophy, with bulbar symptoms." One daughter died

in infancy of intestinal trouble. One son is living and well at twenty-

^'^
O^' Male—living at forty-five, but not well. Has had a great deal

of pain from a condition which is supposed to lie in the cervical

spine Two children are living and well.

Patient's father died at forty-four, of cancer of the stomach.

Personal History.—The patient was born m Wisconsin and

worked as a farmer up to two and one half years ago, after which he

was a locomotive fireman until the onset of the present illness. He

has been a moderate smoker since twenty-five years old, but denies

syphiHs, drugs, or any excessive use of liquor. Three years ago he

had an attack of gonorrhea lasting six weeks and causing little trou-

ble Very early in fife he had measles, chickenpox and mumps,

otherwise his health has been unusually good. For some years m early

life there was a distinct tendency to inversion and slight dragging

of the right foot, and he wore a brace. Even up to the present there

has been a special tendency to wear out the anterior and inner as-

pect of the right shoe.
i^ „-f

In March 191 1, he first noticed a weakness of the muscles ot

the anterior aspect of the left thigh, with severe pain m all the mus-

cles of the upper and lower extremities, and a little pam m the

small of the back. This pain remained about one and one halt

months and was constant and aching in character and especially

pronounced at night. The muscles were not tender and there was

no chill or fever. His trouble was diagnosed as rheumatism, and

he took a variety of anti-rheumatic remedies.

In May iQii, some atrophy of the muscles of the anterior por-

tion of the' left thigh was first observed. In June there was some

improvement, but in July he again noticed a weakness of the left

thigh though with no recurrence of pain. At this time he began to

lose power in the left anterior tibial muscles also
_

He continued at

his work as fireman, but noticed that the left thigh and leg were

crowing progressively weaker and smaller. In October he gave up

his work and took to crutches; as the left leg would give way at

times when he put weight on it. At this period he also noticed that

in walking he would have to swing the left lower extremity in order

to bring it forward. ,,11 ^ 4-0

When -first seen, November 2, 191 1, he had begun to suspect a

growing weakness in the left hand and arm. This had begun in the

left little fincrer He had no pain at this time, and there was no loss

of sensibility; in fact, he thought the left leg rather more sensitive

^
^Vhxsical Examination.—When examined November 2, 1911, he

was found to be a well-nourished man and well developed except

for the atrophy mentioned below. His temperature was 98.6, pulse

76, soft and easily compressible. The arterial walls were not thick-

ened. The skin was slightly moist and there was no erup ion or

edema. There were a few small palpable glands in the right pos-

terior triangle of the neck, but the epitrochlears, axillanes and in-
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guinals were not enlarged. The teeth were in fair condition, but not

clean. The tonsils were not enlarged. The heart and lungs, ab-

domen, pelvis and sexual organs were entirely normal, except that

the left epididymus was slightly firmer than the right. All the cra-

nial nerves were normal, except that for years there had been some
deficiency in smell. No sensor}- disturbance could be made out at

that time or at any later period.

When the left foot and leg w'ere placed in a dependent position

they rapidly became congested and in a short time distinctly bluish.

There was a very marked wave-like fibrillary tremor in the left

quadriceps muscle, especially toward the lower end of the vastus

internus. This tremor was also prominent in the left triceps, biceps,

deltoid and trapezius muscles. It was moderate in the left hip and
slight in the right biceps, triceps, and deltoid muscles.

The motor power of the muscles of the head and neck and of the

right upper and lower extremities was about normal. There was
very marked atrophy and no apparent power in the muscles of the

left buttock, and left anterior thigh group. Adduction w^as very

weak -in the left thigh and abduction was scarcely noticeable. He
flexed and extended the left foot and left toes to a slight degree. A
contraction could be palpated in the left anterior tibial group, but

not in the left calf. There was very little atrophy of the left leg.

He had only slight powxr in the left triceps, but the left biceps and
deltoid acted fairly well, and the left pectoral muscles were normal
in power. All movements of extension w-ere impaired in the left

fingers and this was especially so in the left little finger. He ap-

proximated the left thumb to the fingers feebly, and there was evi-

dent atrophy of the left thenar and interossei muscles. The grip

in the right hand was 30 and in the left hand 20. The following

measurements were taken

:

Right biceps 29 cm. Right lower thigh 27 cm.
Left biceps 27 cm. Left lower thigh 33 cm.
Right forearm 27 cm. Right calf 32 cm.
Left forearm 24^ cm. Left calf 32 cm.

The left biceps and triceps reflexes were faint. The right biceps

and triceps and both supinator jerks were normal. The right patellar

reflex was a little diminished and the right Achilles was faint. The
left patellar and Achilles jerks were not obtained. There was no
ankle or patellar clonus. The jaw reflex was active. The plantar

reflexes were faintly flexor. Both abdominal reflexes were faint.

December 3, 191 1. The patient had grown weaker and the area
of involvement was greater. The grip in the right hand was 26 and
in the left 10. He was unable to extend the left little finger full^ or
as well as the others. ^Measurements taken at this time were as
follows

:

Right biceps 29 cm. Right lower thigh 36 cm.
Left biceps 26^ cm. Left lower thigh 33^ cm.
Right forearm 27 cm. Right calf 3014 cm.
Left forearm 24% cm. Left calf 20% cm.
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A lumbar puncture showed a clear cerebro-spinal fluid with mod-
erately increased pressure. The Wassermann and Nonne responses

were negative. The cell count showed 8 small mononuclear cells.

December 15, 191 1. The patient was conscious of his growing

weakness and was considerably disturbed by it. The grip in the

right hand was 27 and in the left hand 5. There was a pronounced
fibrillary tremor of the left biceps and thenar muscles, of the ex-

tensors of the left forearm and of the right quadriceps and a slight

tremor of the tongue and right biceps. There was almost no power
in the left triceps and only fair power in the left biceps and deltoid.

The left pectorals were normal. There was no power of approxima-

tion of the thumb and fingers of the left hand. The left little finger

had no power of extension and remained constantly half flexed. The
thumb and remaining fingers could be extended, but only weakly.

Flexion was better than extension in the thumb and fingers, includ-

ing the little finger, but was much less than normal. There was a

well-marked atrophy of the left thenar eminence, less marked of

the left hypothenar eminence. Flexion and extension of the left

toes and left foot was very faint and on some days could not be

obtained at all. The left Achilles jerk was faint and the right was
almost normal. The right patellar was normal and the left was not

obtained. The left supinator jerk was a little diminished. The deep

reflexes of the right arm were normal. The tongue was protruded

straight and was not atrophied, but there was a moderate fibrillary

tremor. There was a well-marked and frequent sweating of the

left foot. The measurement of the thighs and calves, about the same
as at the last note, was as follows

:

Right lower thigh 36 cm. Right calf 30^/2 cm.

Left lower thigh 33^ cm. Left calf 30 cm.

December 22, 191 1, the left foot still sweat more or less all

over, but especially on the sole. There was slight power of exten-

sion of the foot on the leg, but practically none of flexion. He was
able to move all the toes of the left foot, though feebly. There was
very distinct atrophy of the intrinsic muscles of the left hand. For
a few days past there had been definite soreness of the flexor mus-
cles of the left forearm and some fibrillary tremor in these muscles,

but more in the extensors.

January i, 1912. The patient said that for some days he had had
considerable pain in the region of the masseter muscles and there

was a distinct fine tremor in the muscles about the chin. This pain

had generally preceded the onset of muscular weakness in each par-

ticular region. The fibrillary tremor was very marked in the tongue.

Flexion of the toes of the left foot was now very weak. Any at-

tempted movement of the toes was sometimes vertical and some-
times lateral. These movements alternated at short intervals and
their direction was beyond the patient's control. No power what-
ever was noticeable in the left anterior tibial grouj). Fil^rillary

tremor was very prominent in the muscles of the posterior region of

the left thisfh.
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The patient was admitted to the hospital of the University of

Minnesota, February 13, 191 2, and remained there up to the time of

his death April 26, 1912. At admission his temperature was 97.8,

pulse 108, respiration 24. He cpuld get about with the aid of

crutches, but was more comfortable in a supine position and spent

most of his time in bed.

A careful physical examination gave the following findings

:

His hemoglobin was 70 per cent, and the red count was 6,325,000.

The differential count was as follows

:

Lymphocj-tes 28.6 per cent.

Large mononuclear leucocytes 15 per cent.

Polymorphonuclear leucocytes 50.4 per cent.

Eosinophiles 6 per cent.

The systolic blood pressure was 116.

The Wassermann test in the blood was negative.

Urine : Acid, i ,026, no albumin or sugar, many calcium oxalate

crystals, a few epithelial cells and leucocytes ; no casts.

He was well nourished and well developed, except for the left

upper and lower extremities. The teeth were in a fair state of

preservation, but there was some infection about the gums. The
tonsils were congested, but not enlarged. There was a well-marked
fibrillary tremor of the tongue and a slight tremor at times about the

nose and the angles of the mouth. The tongue was deflected slightly

to the left. Some small glands could be felt in the right posterior

angle of the neck. There was a slight dorso-lumbar kyphosis, some
atrophy of the left pectoral muscles, and a moderate fibrillary

tremor of both groups of pectoral muscles. Expansion was good
and equal on the two sides of the chest.

The right arm and shoulder were fairly well developed and all

movements in this region were performed with fair power. The
right biceps, triceps and supinator reflexes were active. The left

shoulder was less well rounded than the right, and the muscles of

the left arm and hand were distinctly shrunken and flabby, espe-

cially the interossei. The left forearm could be pronated, but not

supinated, and could be fully flexed on the arm only by working it

up along the chest. It was extended in the same manner by working
it down along the chest. The wrist could be flexed but not extended.
The second, third, and fourth fingers were constantly flexed and
could not be extended. The first finger could be flexed only slightly.

There was slight power of adduction and abduction in the thumb,
but no flexion or extension. There were no biceps, triceps, or
supinator jerks on the left side.

The right leg was fairly well developed and he could adduct and
abduct, flex and extend the thigh with fair power. He could also

flex and extend the leg and flex and extend, abduct and adduct the

foot and move the toes. The patellar, Achilles and plantar (flexion)

reflexes were active. There was no clonus. Distinct fibrillary

twitching was seen in the thigh, both anteriorly and posteriorly, and
in the calf.

All the muscles of the left leg, thigh and hip were atrophied and
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very weak. Aside from slight movement at the hip, the only action

was a faint flexion of the smaller toes. There was no fibrillary

twitching, no ankle clonus, and no patellar, Achilles or plantar re-

flexes.

Sensation was normal everywhere, except for a possible hyper-

esthesia in the left lower extremity. Mentality and speech were

entirely normal. There was an occasional choking. The following

dynamometric tests were made at the dates given, but the instru-

ment was different from that used in the tests described above, and

a higher registration was possible on this second instrument. Sev-

eral tests were made on each occasion.

2—29—12 3—^— 1>2 3—19—12
Right hand. Left hand. Right hand. Left hand. Right hand. Left hand.

46-40 o 42-34 o 42-39 o

3—22—12 4—6—12 4—18—12

Right hand. Left hand. Right hand. Left hand. Right hand. Left hand.

32-22 o 16-12 o 4-2 o

February 20, 1912, at 4 P. M. his temperature was 100, pulse 80,

and respiration 20. This was the only rise of temperature regis-

tered at any time during his stay at the hospital. Usually the tem-

perature was somewhat subnormal.

March 4, 1912, his weight was 141 J4 pounds. His pulse was

slightly increased in rate, and usually registered between 88 and 92.

on several occasions subsequently it returned practically to normal,

sometimes even for two or three days at a time.

March 27, 1912, a note was made that the right side had failed

distinctly in power. An ophthalmoscopic examination showed both

fundi pale and the arteries small, but no definite pathological change.

March 31, 191 2, he was not sleeping so well. It was difficult for

him to get into a comfortable position and he found difficulty in

breathing. He complained also of the left arm aching. From this

time on, the notes frequently stated " restless at night," or " sleeping

only at intervals."

On April 5, 1912, the notes stated that he could not get his

breath when lying on either side. April 11, 1912, he was steadily

failing. He slept badly and even in the daytime complained of lack

of breath. Pulse 96 to 108. He was almost helpless and must con-

stantly be lifted about, though when placed erect he could hold him-

self so for a short time on the right leg. He still fed himself with

his right hand but the movements were feeble and uncertain. When
seen he was sitting in a chair and was distinctly cyanotic. When
attempting to speak, his breath was short and drawn with consid-

erable effort. Breathing was largely with the right chest. The voice

was husky and weak, and distinctly different from normal. He
raised the left shoulder slightly and could very feebly flex the sec-

ond and third fingers and thumb of the left hand. Otherwse there

was no power in the left upper extremity. There was almost no

power in the right deltoid, but the biceps and triceps were fairly

active. He flexed the fingers of the right hand fairly well, but

extended the right second and third fingers only partially. Both del-

toids were very atrophic, but the left more than the right. The
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muscles of the right forearm and arm were moderately atrophic and
of the left arm were distinctly atrophic. The left thenar and hypo-
thenar eminences were about equally shrunken. The right biceps

and triceps muscles and the right forearm muscles were fairly well

preserved, but all intrinsic muscles of the right hand were much
shrunken and about equally so among themselves, though much less

atrophic than the corresponding muscles in the left hand. In breath-

ing, the right sterno-cleido-mastoid muscle was brought distinctly

into action, the left only slightly so. Both pectoral muscles were
much shrunken, the clavicular portion much more so than the sternal

and the left more so than the right. The masseter muscles con-

tracted firmly and seemed of fair size, but the jaw was forced open
against resistance without much difficulty. The facial muscles acted

fairly well. The tongue was protruded with some power and was
moved from side to side, but was much atrophied and showed a
very marked fibrillary tremor. There was some fibrillary tremor in

the right upper eyelid, and the patient said it was present at times
in the face. There was no diplopia. On turning the eyes to the

right a distinct nystagmus developed. It was less active when the

eyes were moved to the left and was absent in vertical movements.
The pupils were normal. The patient could not bring his chin to

the chest and could scarcely raise his head from the bed. The mus-
cles of the right neck anteriorly acted fairly well in this attempt,

those of the left very poorly. There was no movement whatever
observed in the left foot, leg or thigh, though he insisted that he
had slight power in the left thigh in certain positions. Movement
of the right foot and right toes was very fair. The right anterior

tibial muscles acted better than the corresponding calf muscles, but
neither acted well. There was very feeble power in the thigh mus-
cles on the right side. The abdominal muscles seemed weak, but
the patient said he passed urine normally and had fair control of

bowel action. There was a faint left biceps and forearm jerk, but
none could be elicited from the triceps. The right biceps response
was absent and the triceps and forearm jerks were fair. The left

patellar, Achilles and plantar reflexes were all lacking. The right

plantar reflex was faint, but of flexion type. The right patellar and
Achilles jerks w^ere very faint. There was no patellar or ankle

clonus.

A careful examination for disturbance of sensation failed to re-

veal any abnormality in touch, pain, temperature, vibration or joint

sensibility.

The left buttock was much shrunken and the right moderately so.

All muscles about the scapulae were atrophied, especially on the left

side. The right trapezius contracted fairly well. There was a dis-

tinct tendency of the skin on the back to break down and a small
ulcer had developed over the sacrum. All the extremities were
bluish and cold. His weight was 135 pounds.

April 18, his appetite was fairly good, but he had difficulty in

getting his breath while attempting to eat. Several times previously
he had complained of choking and on this day he brought up con-
siderable mucopurulent material. The previous night he had had
a number of successive attacks of difficult breathinsr.
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April 22, he was drowsy some of the time and was very uncom-

fortable on account of lack of breath and tendency to choke. Was
reported as talking in his sleep of late. Pulse 78 to 112.

April 24. Breathing very difficult. Became very tired when

placed in a sitting posture in bed, but was afraid to lie down on ac-

count of diflficulty in breathing.

April 26. Pulse 96 to 120. Was cyanotic and in great distress

all afternoon. Choked and gasped when trying to swallow. Even a

slight change of position would bring on an attack of dyspnea. His

pulse became imperceptible before his respiration stopped. He died

at II 130 P. M.
Dr. H. E. Robertson performed the autopsy April 27, at i 130

P. M., and to him I am indebted for the opportunity to use the notes.

External Appearances.—The body is that of a well-developed,

fairly well-nourished adult male, 176 cm. in length. There is very

sHght rigor mortis and a faint lividity of dependent portions. The

pupils are 7 mm. in diameter and equal. There is marked local

edema beneath the left lower eyelid. The arms and legs show a

fairly pronounced atrophy of the muscles, this being more marked

on the left than on the right side. The calves measure 27 cm. in

circumference. At a point 16 cm. above the olecranon, the left arm

measures 23.8 cm. and the right 25.2 cm. Twenty-seven cm. above

the patella, the left thigh measures 40.5 cm. and the right 45.5 cm.

The muscles of both hands and feet show atrophy. The arches of

the feet are apparently entirely broken down and the hands have a

tendency to a claw-like appearance.

Peritoneal Cavity.—On making the preliminary incision, the

muscles of the chest and anterior abdomen are pale and slightly

atrophied. The panniculus adiposus is well developed, measuring 2

em. in depth over thorax and 4 cm. near umbilicus. The surfaces

of the abdominal cavity are free from abnormal fluid or adhesions.

Appendix measures 10 cm. in length and lies free. Diaphragm

reaches fourth rib on right, fourth space on left. Mesenteric lymph

nodes normal.
Pleural Cavities.—Free from abnormal fluid or adhesions.

Pericardial Cavity.—Contains 7 c.c. of clear fluid. There are

white patches of thickening on the epicardium on the posterior sur-

face of the left ventricle, on the anterior surface of the right ven-

tricle, and on the posterior surface of the pericardium near the base.

Heart.—Slightly increased in size ; weight 359 grams. Cavities

are distended with fluid blood. Muscle is pale, soft and light brown-

ish red in color. Foramen ovale closed. Root of aorta and coro-

naries show patches of thickening.

TV = 15 cm. PV = 8cm. DepthRv^gcm. Thickness Rv = 5 cm.

MV = ii.5cm. AV = 7cm. DepthLv = 8cm. Tliickness Lv = 1.5 cm.

Lungs.—Dependent portions of both lungs dark in color and

partially collapsed. Between the lobes are a few diffuse subpleural

hemorrhages. Anterior portions expanded and feathery. No evi-

dence of nodules or consolidation.

Spleen.—Normal in size, slightly increased in consistenTre, and
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of a slaty color. Cut surface congested ; markings indistinct
;
pulp

can be scraped away.
Liver.—Slightly decreased in size; weight 1,550 grams. Capsule

dark in color and smooth. Surface regular. Consistence normal.

Cut surface congested and markings indistinct. Gall bladder con-

tains dark, thick bile. Otherwise bladder and ducts are normal.
Pancreas.—Slightly softened.

Gastro-Intestinal Tract.—Free from any evidence of lesion.

Adrenals.—Cortices narrow and yellow. ^ledullae show a brown-
ish semi-fluid material.

Kidneys.—Weight about 300 grams. Capsules strip readily,

showing dark-colored smooth surfaces. Cut surface congested and
dark red in color. Markings regular.

Bladder.—Contains a few c.c. of cloudy urine. JMucosa deeply

injected. Prostate normal.
Genital Organs.—Normal.
Aorta.—Shows numerous irregular patches of thickening.

Organs of Neck.—Thyroid possibly slightly enlarged, but uni-

form in shape and appearance. Tongue covered with dark brown
coat. Papillae at base prominent. Tonsile enlarged and firm. Esoph-
agus normal. Glands of tracheal mucosa prominent as pearly

dots. Peritracheal lymph nodes not notable except for presence of

black pigment.

Examination of the muscles of the abdomen shows marked
atrophy of the left psoas, which is soft, pale and contains fibrous

cords. Right psoas is of good volume and approximately twice the

size of the left.

Head.—Scalp, calvarium and dura normal. Brain is apparently

normal; weight 1,625 grams. No lesion in middle ears or base of

skull.

Diagnosis.— (i) Chronic progressive muscular atrophy.

(2) Congestion of kidneys.

(3) Arterio-sclerosis.

The histologic examination included a study of the viscera, the

diaphragm, the right and left psoas, the tibialis anticus muscles, the

muscles of both thighs, both sciatic and deep peroneal nerves, sev-

eral posterior root ganglia, the entire cord, and sections from various

parts of the brain cortex. The remainder of the brain was not

saved.

The following stains were used : Marchi, Sudan III, orange
fuchsin, Van Giesen, hematoxylin and eosin, eosin and polychrome
methylene blue, Weigert elastic, thionin, Nissl's methylene blue,

\\'eigert and Pal-Weigert myelin sheath stains.

Microscopic examination of the intestines, adrenals and epi-

didymi showed nothing of consequence. There was some congestion
of the testicles, liver and spleen, and marked congestion of the

vessels of the kidneys in places and some parenchymatous and in-

terstitial nephritis. The prostate w^as hypertrophied. The pancreas
showed an old hemorrhage.

The elastic coats of vessels from different parts of the body
were mostly normal. Occasionally there was a thickening of the
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intima, and an increase of and tendency to breaking up of the elastic

coat. The latter changes were most prominent in a vessel from the

anterior fissure of the cord and in some vessels from the pia-

arachnoid of the brain.

Muscles.—The diaphragm and heart showed no unusual condi-

tion. In longitudinal and cross sections of the right psoas, most of

the fibers were normal in appearance, but sometimes an entire bundle

would show all the fibers swollen and in other instances there would

be a patch of swollen fibers in the interior of a large bundle, the

outer fibers being normal. The swollen fibers retained their stria-

tion, though not so clearly as the normal fibers. There was no

visible atrophy or nuclear increase. The left psoas was much more
deeply afifected (Fig. i). The swollen fibers were more in evi-

dence than on the right side, and in many places the nuclei were
greatly increased and the fibers small, or even in places entirely

lacking. The cross and longitudinal striation usually remained

even in the swollen fibers, but many times this was broken up and
irregularly shaped clear spaces or even clearly outlined vacuoles

were seen in the fibers. The muscles of both thighs, but especially

the left, showed a very great degeneration of the muscle tissue. In

many areas little was seen except connective tissue and fat, and
even such fibers as remained appeared abnormal. The nuclei were
greatly increased in numbers. Some fibers had a peculiar wavy
appearance as if broken from their attachment at one end and then

retracted. A piece of muscle from the right anterior thigh region

showed several areas of perivascular lymphocytic infiltration, and in

at least one instance a cell collection was seen inside a bundle of

muscle fibers with no visible blood vessel. These cell groups were
made up largely of lymphocytes, with a few polymorphonuclear
leucocytes.

Marchi and Sudan III stains showed a marked, but very irregu-

lar degeneration of muscle fibers, especially in the right psoas.

Many normal fibers remained and these were usually in groups, but

even in a group where most of the fibers were normal a few could

usually be seen containing granules. The most striking feature of

the Marchi muscle sections under low power was the appearance
of isolated fibers, usually of medium or large size, filled with black

granules (Fig. 2). These fibers varied in appearance from a deep
to a pale black. The higher objectives showed many cells, which
appeared normal under low power, to be really filled with granules.

The granules varied from a very fine dark stippling to granules of

considerable size.

The Spinal Cord.—There was no special thickening of the pia-

arachnoid except for collections of lymphocytes which appeared at

intervals throughout the length of the cord. These were most
abundant in the cervical and upper thoracic regions, became much
less frequent in the lower thoracic region and again increased in the

lumbar and sacral regions, but not to the same degree as in the upper
part of the cord. They were particularly common in the anterior

fissure and at the point where the anterior roots emerged, and were
mostly in the perivascular lymph spaces, especially in the anterior
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Fig. I. Section of left psoas muscle. Fig. 2. Marchi preparation from
same. Fig. 3. Perivascular infiltration. Fig. 4. Group of cells from anterior

horn. Fig. 5. Marchi preparation from lateral column of cord. Fig. 6.

Marchi preparation from peripheral nerve.
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fissure, though a few were scattered throughout the pia-arachnoid.

Similar collections of lymphocytes occurred inside the cord and these

were mostly about the vessels in the white matter where the anterior

roots emerged (Fig. 3), and about the vessels in the anterior

horn region, though, in a given field, where one or two vessels were
involved, the other vessels would probably appear normal. This

perivascular lymphoc)tosis also occurred occasionally in the pos-

terior horns, but then only around large vessels. Like those of the

meninges, the lymphocytes of the cord were most frequent in the

cervical region and grew gradually less as one descended the cord,

until, in the lumbar and sacral regions, they again gradually in-

creased in number.
The number of vessels inside the cord appeared increased and

this more markedly in the lateral columns than elsewhere and more
markedly in the left lateral column than in the right. There was no
evidence of endothelial swelling, even with marked perivascular

infiltration, except in a very few instances where the endothelial

cells projected into the lumen of the blood vessels. There was also

well-marked gliosis in the white matter of the cord and this was
seen more in the degenerated parts of the cord (to be described

later) than elsewhere, and more on the left side than the right.

Many of the glia cells showed distinct protoplasmic processes. An
increase of glia fibers was seen also in places about the blood
vessels. There was no increase of the sub-pial glia ring of the cord.

With the Van Giesen method, changes in the white matter of the

cord were most pronounced in the lateral columns. Ballooned fibers

with much thinned-out myelin sheaths were very common. Many
axis cyHnders appeared swollen to several times their normal size

and many were wholly absent. Except in the lower thoracic and
upper lumbar regions the posterior columns appeared normal with
the low power. With the high power, numbers of distended myelin
sheaths with swollen or absent axis cylinders were observed in other

parts. The diseased fibers were more or less in patches, but did

not seem to have any special relation to the vessels. The posterior

roots showed only a few dilated myelin sheaths, but in the anterior

roots they were common. A section from the seventh and eighth

thoracic regions showed in the right posterior column a definite area

with marked increase of neuroglia and an unusual degeneration of

the myelin sheaths.

The spinal ganglia showed no lymphocytosis, but several ganglion

cells were in various stages of degeneration. Some of the capsules

were thickened, with increased nuclei. Several cells showed deep-
staining uniform masses inside the cell in addition to the nucleus

and nucleolus.

Throughout the cord the anterior and lateral horn cells as well

as the cells of Clarke's column were much fewer on the left side

than on the right, but at all points both horns showed a marked
diminution in the total of ganglion cells, and those that remained
showed a high degree of degeneration. At all points the anterior

and postero-mesial groups were most involved and the intermedio-
lateral group least involved, and in the latter the largest number of
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normal cells was seen. Here also one found most often quite normal

cells in the midst of a group greatly degenerated.

The large cell covmts at three levels are given below

:

Sixth Cervical Segment

Left Right

4 cells Antero-mesial group 5 cells

4 cells Postero-mesial group 7 cells

12 cells Intermedio-lateral group IQ cells

2 cells Clarke's column 6 cells

First Lumbar Segment

None Antero-mesial group 3 cells

2 cells Postero-mesial group i cell

None Intermedio-lateral group 6 cells

None Clarke's column 5 cells

First Sacral Segment

None Antero-mesial group None
I cell Antero-lateral group 1 1 cells

None Postero-lateral group 6 cells

In the second thoracic segment the right intermedio-lateral group
contained twenty-eight medium-sized or large cells, and the left side

only one. At the ninth thoracic the left column of Clarke contained

one cell and the right thirteen cells, of which latter several showed
vacuolization.

A few normal large anterior horn cells were seen at various

points and occasionally a normal-appearing cell w^as to be found in

the midst of others badly degenerated, but most of the anterior horn
cells were either absent or distinctly diseased. The common change
was a swelling of the cell (Fig. 4), and a lessening of or com-
plete loss of its processes, so that it came to have a more or less

globular appearance. The nucleus was peripheral or lacking. The
center of the cell was pale or clear and the Nissl bodies were seen

only as a thin line at the periphery as in the axonal reaction. Rarely
cells w-ere seen with the body filled with diffusely stainable material,

more like the acute alteration and quite diiTerent from most of the

cells. Many cells were seen only as a vague outline. Distinct

vacuoles appeared in a few cells, especially in some areas. In certain

cells, the tigroid bodies had unusually clear outlines. This latter did

not appear to be merely a stage in the process of degeneration for

many cells in different stages of degeneration did not show it. In
some sections scarcely a single large ganglion cell, either diseased or

normal, could be seen. On the other hand, in a section from the

third sacral segment the cells in the different groups were almost
normal in number and only a few showed a tendency to a pale

center.

In the posterior horns, one saw from time to time cells of con-
siderable size with a quite normal appearance and. in general, the

cells of the posterior horns tended to be healthy, but a few were
not so, and cells with distinct central pallor occurred.
A moderate number of corpora amylacea was seen in all sections.

Pigment was found generally in the ganglion cells of the cord in

increased amount considering the age of the patient.
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MarcJii Preparation of the Cord.—At all levels of the cord

numerous black granules appeared, but these were more abundant
in the cervical and thoracic than in the lumbar and sacral regions.

Thus at the fifth cervical segment the granules were abundant in

the anterior and lateral regions of the cord and were about equal

on the two sides. In the posterior columns they, were much less

abundant and were limited mostly to the periphery and more abun-
dant in the right side than in the left. Compound granule cells

and the golden-brown spindle-shaped pigment masses of the pia-

arachnoid were both seen in very small numbers. Some of the

black masses were merely the periphery of ballooned myelin sheaths.

Others were large, diffuse-staining, black masses with no special

relation to a nerve fiber, and still others were very fine granules.

Sections from the seventh cervical to the second thoracic seg-

ments, inclusive, were much like the area described above, except

that the number of granules was steadily increasing on approaching

lower levels of the cord. At the fourth thoracic segment there

was a fair number of fine granules at the posterior margin. More
internal in the posterior columns and especially along the sides of

the posterior horns was a greater number of much larger granules,

more on the right side than on the left. These granules were abun-
dant throughout the lateral columns (Fig. 5), gradually decreasing

as one reached the anterior portion of the cord, though all other

portions of the anterior columns were much more involved than the

posterior columns. Some posterior roots that appeared in this

fourth thoracic section showed definite Alarchi reaction in certain

bundles. At the seventh thoracic segment the entire cord showed
black granules, but more marked in certain places than in others.

Thus the right side was more involved than the left at all points.

Also the posterior columns were fairly free except for a band of

moderate width along the posterior horns, a few granules at the

posterior margins and another still smaller group close to the

posterior commissure. The right lateral region and both anterior

regions contained a large number of granules ; large, medium or

small, with a fair number of large, irregular-shaped black or gray

masses. Some anterior roots in this section showed changes much
like those of the posterior roots at the fifth thoracic level, only more
pronounced. At the second lumbar level there was a distinct in-

crease of the golden-brown pigment of the pia-arachnoid. The
granules in the white matter were much less abundant than above.

There was a distinct group of black granules in either crossed

pyramidal tract, but especially in the right. In the posterior col-

umns the granules were largely limited to the extreme outer mar-

gin and to the extreme lateral region. A section from the second

sacral segment showed many anterior and posterior roots. In the

posterior roots there was a moderate number of Marchi staining

fibers, and these were scattered about equally through the posterior

roots. In the anterior roots certain bundles of fibers showed
marked changes, and others very little. In the white matter the

number of granules was still further reduced, though diffuse.
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Section of a series of nerve fibers—sciatic, popliteal and radial,

showed no evidence of acute inflammatory changes, but degenera-

tive changes as revealed by the Marchi method were abundant.

Large dark granules (Fig. 6) appeared at times with no evidence

of myelin sheaths, and at all times the fibers of one bundle might

be much more involved than those of its immediate neighbor.

The large fibers were more involved than the small ones. The
Weigert and Pal-Weigert sections of the peripheral nerves (Fig.

7) showed a similar irregularity of involvement of neighboring

bundles of fibers.

Weigert and Pal-Weigert Sections of the Cord.—^Nothing of

consequence was seen in the meninges except a few scattered pig-

ment masses. At all points the posterior root fibers (Fig. 8)

appeared normal, while the anterior root fibers were shrunken and

in many places only a few anterior root myelinated fibers (Fig. 9)
could be seen. At all points the loss of large fibers seemed out of

proportion to that of the small fibers. The anterior horns were

smaller than normal, and this shrinkage was greater on the left

side, which also showed fewer cells, than on the right.

There was a loss of myelinated fibers in the anterior horns,

which were distinctly paler than the region of Clarke's column.

This pallor was especially pronounced in the left anterior horns

as compared with the right in the upper sacral region. In the cervical

region the posterior columns appeared about normal. Beginning in

the middle thoracic region a pale streak was seen with the unaided

eye on the left side toward the lateral and central parts of Burdach's

column. In the eighth thoracic segment, for example, the right pos-

terior column was about normal, but the pallor in the left side was
much increased as compared with fields higher up, and was still

limited largely to a small area. At the second lumbar segment the

lesion in the left posterior column had widened perceptibly, and
there was a slight change in the opposite posterior column. A
microscopic examination of the afifected posterior area showed much
fewer myelin sheaths than normal and many ballooned fibers with

vague irregular outlines within. At the fifth sacral segment the pos-

terior column showed no change.

At all levels of the cord there was a pronounced atrophy of the

white matter of the anterior and lateral columns, more marked at

the margin than at points nearer the gray matter, and in the right

direct -and left crossed pyramidal tract than in the corresponding
area on the other side. In the cervical region the left crossed pyram-
idal tract appeared about as pale as its fellow, but in the lower
thoracic region the left side was much more afifected. At the second
lumbar segment the left anterior horn and the left Clarke's column
were paler and more shrunken and showed fewer cells than on the

opposite side. At the fourth sacral segment the degeneration, not

great in either, was about equal in the two crossed pyramidal tracts.

Unfortunately the medulla was not available for study.

Cortex.—General histology : In most of the sections the pia-

arachnoid was normal, but in a few and especially in the frontal
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region there was some cellular infiltration. These areas also always
showed a very slight perivascular lymphocytic cell increase. At all
points the cortical stratification was normal. The individual nerve
cells mostly stained well, with normal nuclei and nucleoli Satelli-
tosis was rarely seen. There was no increase of glia cells in the
superficial layer or elsewhere and no vascular changes were seen
except that the endothelial cells of the vessels at the margin of the

Fig. 7, 89. Fig. 7. Above. Weigert preparation from peripheral
nerves, tw. 8. Weigert preparation of posterior root bundle. Fig. 9.Weigert preparation of anterior root bundle.

cortex weresomewhat swollen. Many of the nerve cells had diffusemasses of pigment, out of proportion to the age of the patient andthe Marchi stain confirmed this. The fat granules were either atone end or scattered diffusely through the' cell. The large cellsshowed more of the pigment than the small ones.

Passing over such cases as those of Von Leyden/ AI5bius^ and
liichorst,^ as almost certainly not true atrophies, and those of
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Etienne" and Fuchs" as of doubtful familial character, we have but

few left to which the title familial progressive muscular atrophy m

adults might properly be applied, and even in these the very impor-

tant test of the post-mortem examination is almost wholly lackmg.

Accepting, however, the cases of Strumpel^ Gowers,^ Osler,^ Zun-

merhn,^ Hammond,^ Bernhardt,^ Bruining - Dana" and Taylor

as belonging to this classification, we find much diversity as to clin-

ical type In the cases of Striimpell,^ Zimmerlin,^ one of Ham-

mond's« cases, and three of Dana's,* the trouble began in the upper

extremity In Bernhardt's^ case, the atrophy began m the neck and

shoulders; in one of Bruining's-- cases (II) in the neck, and in

Taylor's^^ case in the third, ninth and tenth cramal nerves, in

Osier's^ case, two of Hammond's^ cases, one of Bruining's^^ cases

(I) one of Dana's" cases and in my own, the trouble began m the

thigh or buttocks. Even in the same family the area involved in

different individuals is not necessarily the same, contrary to Jendras-

sik's^^ statement of the absolute similarity of the phenomena m dif-

ferent members of the same family affected with a familial nervous

disease Thus, in Hammond's^ cases, the atrophy began in the thigh

in the father and son, but in the daughter it is said to have begun

in the left arm and shoulder. In Bruining's^^ father and son, the

trouble began in the thigh in the former and in the neck m the latter.

In Dana's" family, three had their primary involvement in the fin-

gers or arms, and two in the lower extremities. In my family the

trouble began in the throat in the maternal grandmother and in the

thigh in two aunts and in the patient specially studied. There is

also a decided difference in the age of onset in the different families

and in different members of the same family, to say nothing of the

great differences that could be introduced if we eliminated the word

" adult " from the title and admitted familial atrophies of childhood.

In Striimpell's* case, the atrophy began at twenty-nine years; in

Osier's*^ family at from less than twenty to fifty-nine years
;
m Ham-

mond's'* father and son at the same age, thirty-nine years, and in a

relative "when young"; in Bruining's^- father and son at forty-five

and twenty-three respectively ; in Taylor's^^ family when past fifty

years and in my family in four members at fifty-five, forty, forty-

three and thirty years respectively. The well-recognized factor of

anticipation in familial disease may explain some of these differ-

ences as is seen in Bruining's^^ family.

Pain was present in one of Hammond's^ cases, one of Bruining's^-

cases, two of Zimmerlin's^ cases and in my case. Hammond's^

22Jendrassik, quoted from V. Rad. Neurolog. Centralb., Vol. 31. No. 4.

February 15, 1912.
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patient had painful cramps. Other disturbance of sensibiHty has

been Hmited to Osier's" case, where there was some loss of sensation,

and to Zimmerlin's^ case (I) where there was paresthesia in the legs,

later disappearing.

The duration of the illness has varied from a few months to sev-

eral years. Fibrillary tremor has been frequent, but not universal and

was absent, for example, in most of Zimmerlin's" cases and in

Dana's^* case.

If one makes a distinction between chronic anterior poliomyelitis

and progressive muscular atrophy it is difficult to determine in

which class my case belongs. The clear hereditary element at once

suggests progressive muscular atrophy, but in many respects the

symptoms are much like those usually looked upon as pointing to

chronic anterior poliomyelitis. Thus the rather rapid course of the

disease in all four individuals (five months to one year), the begin-

ning of the disease in the thighs in at least three cases and its spread

in a peripheral direction, the relative degree of asymmetry in the

two sides of the body at any one time, the presence of a considerable

degree of pain without diminution of sensibility, and finally the

pathological findings, constitute a very strong likeness to many
cases such as Bruining's^- which have been described under the head-

ing chronic anterior poliomyelitis. Yet the point of onset of

atrophy, for example, cannot be relied upon to exclude the case from

progressive muscular atrophy, for we have the well-known Werdnig-

Hofifman type of atrophy, in which the paralysis begins in the but-

tocks and thighs. Moreover if we follow closely a differentiation

based on the location of the earliest atrophy observed, we should

have to place under different headings members of the same family

group, as is seen in Bruining's,^- Hammond''s,^ and Dana's^* cases,

as well as my own. Bruining^- lays stress on the progress of the

disease from center to periphery in his cases as an evidence of

chronic anterior poliomyelitis, but this cannot be given much weight

in my case, for though the atrophy began in the thigh and spread to

the leg, it certainly had reached a well-recognized stage in the hand

before it appeared in the arm. In a general way, atrophy and

paralysis went pari passu in my case, yet the patient himself had

felt weakness in the left thigh before he observed atrophy, and it

was certain that subsequently muscles were found where the weak-

ness was out of all proportion to the atrophy. If the strong heredi-

tary element in my case suggests dystrophy, the clinical signs do not

point in that direction, and the pathological findings exclude such a

diagnosis.
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The diagnosis of an hereditary type of neural atrophy is perhaps

less readily disposed of, but the lack of objective and also of sub-

jective sensory phenomena, except pain, argue against such a dis-

ease, and the pathological findings are hardly compatible with the

generally accepted changes referable to neural atrophy, though the

histological changes found in the cord cells correspond very closely

with those described by Meyer-^ under the term central neuritis.

As already stated, only a very limited post-mortem study has

been done in cases which can fairly be described as familial pro-

gressive muscular atrophy in adults, and in the list given here only

Bruining's^- is available. With this case my own shows some simi-

larity pathologically. In Bruining's^- patient there was atrophy of

the anterior roots and intact posterior roots. The anterior horns

were shrunken and their ganglion cells and myelinated fibers were

greatly decreased, and more so on one side than the other. There

was diffuse shrinkage in the posterior and lateral columns. Clarke's

column and the posterior horns were normal. There was no in-

filtration.

If we take up the cases described under chronic anterior poho-

myelitis, however, and under this heading Bruining^- classifies his

cases, there are several instances on record where the findings have

been much like those in my own case, as can be seen in Spiller's-*

excellent summary in the article on " Chronic Anterior Poliomye-

litis " by Moleen-* and himself. Thus'Moleen-* and Spiller in their

case of chronic anterior poliomyelitis found the ganglion cells of the

anterior horns largely absent, but those remaining mostly normal.

There were some hemorrhages in the anterior and posterior horns

of the cord and in the medulla and to a slight degree in the pons and

cerebral peduncles, and even in the white matter of the cord, where

it was adjacent to the gray matter. There was very slight direct

and crossed pyramidal degeneration and no perivascular infiltration.

Bielschowsky^^ found considerable atrophy of the ganglion cells of

the anterior horns, the glia tissue increased and the blood-vessel

walls badly diseased, with a round-cell infiltration in the neighbor-

hood of some of them. At several points there were large and small

hemorrhages in the anterior horns. The posterior horns showed

vessel changes, but not much degeneration otherwise. The anterior

roots were considerably degenerated. There was a slight change in

the crossed pyramidal tracts. Darkschewitsch's-" patient had dimi-

23 Meyer. Brain, Vol. XXIV, 1901, p. 47.
24 Moleen and Spiller. Am. Journ. Med. Sci., N. S., 130, 1905, p. 1025.
25 Bielschowsky. Zeitschr. f. klin. Med., 1899, Bd. XXXVII, p. i.

28 Darkschewitsch. Neurolog. Centralb., 1892, Bd. XI, p. 221.
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nution in the number of ganglion cells of the anterior horns,

numerous hemorrhages and rarefaction of the lateral and posterior

colunms. Oppenheim-' found degeneration of Burdach's columns

as well as degeneration of the ganglion cells of the anterior horns.

Xonne-* found marked degeneration of the ganglion cells of the

anterior horns and rarefaction of the anterior and posterior columns.

Grunow'-" reported the ganglion cells of the anterior horns much
degenerated, small hemorrhages in the gray matter of the cord, cell

infiltration about the arteries of the anterior fissure and about some

of the vessels in the anterior horns and the white matter, and a

degeneration of the anterior and lateral columns.

Lovegren^° in a very careful study of a case of chronic anterior

poliomyelitis reported the following findings : Extreme atrophy of

the ganglion cells of the anterior horns, varying at different levels

and greater in the right than the left. The cells had for the most

part lost size, form and structure. The nucleus was peripheral or

lacking, the tigroid substance was more or less disintegrated, espe-

cially in the center of the cells, and the processes were for the most

part lost. Along with these abnormal cells, others were found with

quite normal appearance. The atrophy extended over the entire

anterior horns, but in the upper cervical region it was greatest in

the anterior part of the anterior horns and in the lower cervical

region the atrophy was greatest in the postero-external part.

Clarke's cells were mostly normal, as were also the solitary cells of

the posterior horns. There was considerable rarefaction of the

nerve-fiber reticulum of the anterior horns, and a few fresh hemor-

rhages in the posterior horns. The anterior horn roots and periph-

eral nerves were shrunken. The posterior roots were normal. The
cortex showed nothing of special consequence unless it be the

amount of pigment in the cells.

Among these pathological reports those of Bruining,^- Spiller,^*

Grunow-^ and Lovegren^° seem especially like my own. In my case

Clarke's column was almost as badly affected as the cells of the

anterior horns and certainly as badly affected as the right antero-

lateral group of cells. This involvement of Clarke's column has not

usually been described either in chronic anterior poliomyelitis or

progressive muscular atrophy, but in consideration of the varying

location and degree of cell atrophy in the different cases, it can

hardly be looked on as a vital matter.

2' Oppenheim. Archiv. f. Psychiatric. 1892, Bd. XXIV, p. 822.
28 Nonne. Deutsch. Zeitschr. f. Nervenheilk., 1891, Bd. I, p. 136.
29 Grunow. Deutsch. Zeitschr. f. Nervenheilk., 1901, Bd. XX, p. 333.
30 Lovegren. Sonder-Abdruck a. d. Jahrbuch f. Kinderheilk. S. Kargen,

Berlin, Vol. XI, 1905.
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I have explained the occurrence of pain by the infiltration found

in the meninges and posterior roots, and it is worthy of note that

in Grunow's-^ case, where pain was well marked, this infiltration

was specially observed. It seems not unreasonable to assume that

where pain or other sensory trouble has not been observed, this

infiltration has been lacking.

It has been stated by some authors that the degeneration ob-

served in the white matter of the cord in progressive muscular

atrophy or chronic anterior poliomyelitis is to be explained by the

death of fibers connected with the diseased anterior horn cells, but

the fact that the degeneration observed in the white matter has not

necessarily corresponded w'ith the degree of involvement of the

anterior horn cells seems sufficient to dispose of this explanation,

to say nothing of the fact that tracts of fibers, in other cases as well

as my own, not associated with these cells, have been found greatly

diseased.

Most authors make a distinction between chronic anterior polio-

myelitis and progressive muscular atrophy, though many admit that

this differentiation is by no means clear, and one can hardly accept

any other conclusion after a summary of the literature bearing on

this subject. It seems more in keeping with the continual reporting

of new, but only slightly var>'ing types of muscular atrophy, to

accept the view specially emphasized by Jendrassik, Kollarits and

Bertolotti, that in these cases we are dealing with a unified process

in the nervous system, whose varying symptoms are determined

solely by the extent of the lesion. At least it must be accepted that

in addition to the more frequently met and clearly described types

of muscular atrophy there exist other groups less frequently ob-

served and which serve only as intermediary forms connecting the

better-known types.
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I. A CASE WITH SYMPTOMS REFERABLE TO A LESION IN
THE PONS AND UPPER PORTION OF THE MEDULLA

Dr. Israel Strauss presented this case and gave a brief summary

of the history and physical findings. The patient was a man forty

years of age, married and with children. The Wassermann of his

blood and cerebrospinal fluid was negative and there was no increase

of cells in the latter and no globulin. His occupation was that of

peddler and he was well until August, 1917, when he began to notice a

staggering in his gait. One fact that was brought out, although the

patient did not voluntarily contribute the information, was that for two

years he had been getting hard of hearing; did not notice it very much

for some time, but it had grown progressively worse during the last two

years. He did not complain of headache until recently, but now com-

plained of an uncomfortable feeling in his head, a peculiar feeling which

was localized in -the right frontal region. There was no history ot

vomiting and no tinnitus. He was admitted to the service of Dr. Sachs

in August, 191 7. Examination revealed complete anesthesia of the

right side of the face, anesthesia of the cornea and a slight degree of

hypesthesia on the right side of the body. The latter was later ruled

out as subsequent repeated examinations failed to coincide. He had

hypalgesia and hypesthesia on the left side of the body from the clavicle

to Poupart's ligament. He showed also a weakness in the musculature

of the right half of the body, but the power of the grasp now was fairly

good. There was some weakness in the motor power of the right leg

now and some slight facial weakness. At this time the paresis was

definitely shown by the wideness of the right palpebral fissure.

The examination of the eyes in August showed negative fundi and

there was no change at present. He had a paresis of the right ex-

ternal rectus which was present now. He also had a very marked

lateral nystagmus and had it still in both directions but more marked

to the right; he now had a well-developed up and down nystagmus.

There was no atrophy of the tongue, but there was definite atrophy of

the right masseter muscle. It could be noticed that the sternocleido-

mastoid on the right was fairly well marked, but on the left it did not

stand out as markedly, showing that there was some atrophy present.
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A change had taken place in this man's condition since his admis-

sion to the hospital last August. The complete anesthesia in the tri-

geminal region had disappeared and there was left a hypalgesia which

was definite. He complained now of a queer feeling in the distribu-

tion of the superior branch of the fifth nerve. The larnyx showed

nothing. The gait was unsteady ; he dropped the right foot, staggered

somewhat when walking, but less so when walking slowly.

He now did the finger-to-nose test with some facility, but in the

beginning had done it with more difficulty. The movement was still

clumsy. He did it more easily with the left hand; slowly with the

right. There was spontaneous by pointing to the left in the right

arm. He was almost, if not completely, deaf in the right ear. The

caloric test revealed that there was no impulse coming through the

vestibular nerve. The reflexes on the right were exaggerated. There

was a tendency to clonus on the right. A Babinski was present, though

not very distinct, on the right and at times the reaction almost occurred

on the left.

The diagnosis of this condition had been puzzled over a great deal

;

here was loss of vestibular impulse in the right ear ; complete anesthesia

of the right face showing involvement of the fifth nerve; atrophy of

the right masseter showing affect of the motor nucleus of that nerve;

weakness of the right side of the body; a change in the reflexes; loss

of muscle power and dropping of the leg and interference with cere-

bellar impulses shown by the staggering gait and by pointing. Finally,

he had one other symptom, the beginning atrophy of the left sterno-

cleidomastoid.

The question of a neoplasm in the ponto-facial angle was considered.

These were, of 'course, of slow growth. But these patients almost in-

variably have tinnitus and this man never did. If they progress so far

as to cause complete anesthesia of the fifth nerve and affect the

peduncles of the cerebellum, they should give other symptoms. Further-

more, a tumor of that type would continue to exert pressure upon

sturctures in the neighborhood and one would not expect a lessening of

the anesthesia of the fifth nerve such as had taken place here. Then
too one could not explain in such a case the marked involvement of

the sternocleidomastoid on the opposite side. Altogether, it seemed that

this possibility might be excluded.

Was there a lesion in the brain stem itself? One thing pointing

toward that was the type of nystagmus, the up-and-down nystagmus,
the transmutation of impulses as shown by the demonstration of the

caloric test. There was spontaneous nystagmus looking to the right.

The vertical semicircular canals when stimulated did not send impulses
through

; the horizontal did, but it was a transmitted nystagmus. That
form of up-and-down nystagmus obtained by caloric irrigation seemed
to be almost always due to a lesion in the pons or upper portion of the
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medulla. Why there had been a lessening in sensory distribution was
puzzling, unless the original anesthesia was not due so much to the

neoplasm there as to hemorrhage in the neighborhood of the neoplasm
and absorption had occurred. It might be the glioma there was not

exerting the same influence on that nucleus. It did not seem to be a

vessel condition per se, the posterior inferior cerebellar artery, be-

cause there would be greater regression than there was here. The man
himself felt no better ; the gait had not improved and he was beginning

to complain of paresthesia, which indicated that the process was
growing.

Dr. Isidore Friesner spoke of the peculiar phenomenon to be demon-

strated in this case, the transmutation of nystagmic impulses which he

had observed first in cerebellopontine angle tumor. He had never seen

it except where there was pressure on the pons. In this case, there

was no headache and there were no fundus changes; nevertheless he

believed this phenomenon occurred only where there was much pressure

on the brain stem. This case illustrated also that the impulses which

had to do with vertigo and those which aroused nystagmus were inde-

pendent of each other. There was no definite relationship between past

pointing and the direction of the nystagmus because this man, as the

result of caloric stimulation of one external canal, got vertical nystagmus

upward, yet his sense of being turned was normal and his past point-

ing was normal.

Dr. Joseph Byrne declared that he could not subscribe to this theory

of transmutation of vestibular impulses ; it was opposed to everything

that was known of the physiological mechanism of the conduction and.

insulation of nerve impulses. A principle somewhat similar to that of

transmutation was invoked by Head in his attempt to explain the

mechanism of reflected pain. But all such suppositions were extremely

unphysiological. A good deal of speculation had crept into the litera-

ture and spoken opinions regarding the function of the posterior longi-

tudinal bundle. In Dr. Strauss's case, the vertical nystagmus observed

after aural irrigation was capable of explanation without postulating

any guch phenomenon as transmutation of nerve impulses, or the equally

unsubstantiated assumption that lesion of the posterior longitudinal

bundle was the sine qua non of vertical nystagmus. In the speaker's

own work, done some years ago, along these lines, he was readily able

to produce at will vertical nystagmus by the use of bilateral aural irriga-

tions in cases in which there was no question of involvement of the

posterior longitudinal fasciculus.

Dr. Strauss regarded Dr. Byrne's objections as discounted by his

own statement that he had not made these tests for a long time. The
speaker was doing it all the time both on animals and on patients and
was verv sure of his rusults.
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II. IS THE PINEAL BODY A GLAND OR A VESTIGE?

Dr. Frederick Tilney gave a resume of the result of a comprehensive

study of the epiphysis, conducted with a view to settling the mooted
question whether the organ is the rudiments of an eye which is found
in some of the lower vertebrates, or a functional one. The problem of

the pineal body had been approached from three angles: (i) the

morphology and evolutional significance, (2) the physiology and pathol-

ogy and (3) the clinical aspect. The present address dealt only with

the morphology and evolutional significance.

A tremendous amount of literature had been found to exist regard-

ing the epiphysis going back to the earliest times of medicine. Descartes

gravely considered it the seat of the soul. Voltaire used a delicious bit

of metaphor in speaking of it as a piece of gray matter acting as driver

and controlling the action of the cerebral hemispheres by means of two
nerve bands, which were long referred to by anatomists as "the reins

of the soul." Majendie called attention to its position, arguing from
this as well as from its structure and form that its function was to

serve as a tampon regulating the 'flow of the fluid of the ventricles

from the third chamber to the fourth. Coming down to the last fifty

years, during this time the pineal body had been almost universally

considered a vestige of the parietal eye and this had also been the

opinion of the speaker before the evidence to the contrary had been

accumulated and analyzed.

The present discussion was divided under five principal heads: (i)

the significance of the pineal region in its relation to the epiphysis;

(2) reasons against the pineal body being a vestige and in favor of its

being an organ necessary to metabolism in some way; (3) histological

evidence of function from its structure
; (4) relation of the pineal body

to the parietal eye; and (5) phylogenetic significance of the parietal eye

with reference to the vertebrates and invertebrates.

Lantern slides were thrown on the screen showing that the pineal

region is preponderatingly glandiferous in its derivatives. It followed,

therefore, that the morphogenetic impulse imparted by such a gland

forming area could not fail to have a profound influence upon the

epiphysis.

That the pineal body could not be a vestige was shown l)y the evi-

dence based upon its gross morphology. This evidence was presented

first in the phyletic constancy of the epiphysis in the vertebrate phylum.
One hundred and ninety specimens were studied of cyclostomes, sela-

chians, ganoids, teleosts, dipnoi, amphibia, reptilia, birds and mammals,
and in all of these there were only one or two in which there was not
direct evidence of the presence of a pineal body. Its constant occur-
rence in cyclostomes. in all the fish, in amphibia and reptiles, in birds

and mammals revealed it as a structure which must have* been called
into being in response to some definite demand.
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The second point lay in the variations and morphologic specializa-

tions which presented themselves in this organ in the various orders of

vertebrates, indicating its appearance in the interest of definite

adaptations.

The third point was the relatively greater phyletic constancy of the

epiphysis with reference to other structures in the pineal region, for

it alone presented this constancy.

The fourth point was the gross evidence of the progressive specializa-

tion of the pineal body in ophidians, birds and mammals.
The fifth point was the increase in the epiphysocerebral index from

the earliest stages to the latest periods of life in man. The epiphysis

kept constant pace from early to late age with the hypophysis which

was, it was well known, an endocrinic organ.

The sixth point was the resistance that had been shown by this

organ to the encroachment of that prominent neomorph, the corpus

callosum, iri the mammalian brain and which had produced marked

alterations in the other constituents of the diencephalic roof plate.

The histological evidence also showed that the pineal body could not

be considered a vestige since the tendency toward specialization was

definitely in the interest of glandular formation in ophidians, chelonians,

birds and mammals. Ontogenetically, in two forms at least, the cat

and man, the development of the pineal body followed the general lines

of glandular differentiation. The pineal body was, therefore, a glandu-

lar structure and as such was necessary in some way to metabolism.

The histology of the organ gave clear evidence that the epiphyseal

complex of vertebrates possessed a pluripotentiality whose fundamental

inherent tendency was in the interest of glandular differentiation, but in

a few instances, as in cyclostomes, amphibia and primitive reptiles, the

pineal organ might become further differentiated in the interest of a

highly specialized sensory mechanism which has, or has had, visual

function. As a gland it might in some cases contribute its secretion

to the cerebrospinal fluid, but in the higher vertebrates it was an endo-

crinic organ.

Dr. Tilney then discussed the theory that the pineal body was a

vestige of the parietal eye. He had arrived at the conclusion that

there was no direct relation between them; his theory was that each in

itself was an adaptive modification answering the demands for, or

representing an inherent impulse toward the development of a parietal

eye on the one hand, or a glandular organ on the other. The pineal

body as it appeared in mammals could not be regarded as the vestigial

or metamorphosed, degenrated or atrophic residuum of the parietal

eye in lower forms of vertebrates, for by far the greater majority of

vertebrates manifested in the epiphyseal complex, as well as in the

region from which it springs, no tendency whatever toward the develop-

ment of any neural mechanism. There was entire absence of all

remnants indicative of visual specialization ; universal absence of true
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ganglionic cells as well as the lack of nerve fibers. The differentiation

which occurred in the higher reptiles, birds and mammals gave rise to

glandular tissue.

The phylogenetic significance of the parietal eye in vertebrates as

the homologue of the median eye in invertebrates should be accepted

with much reservation. Until the time when the homology between the

vertebrate pineal region and some corresponding area of the inverte-

brate brain was much more firmly established than at present, the

parietal eye as an index in the evolution of the vertebrates from the

invertebrates had but little value.

Dr. Tilney closed his address with the statement that although he

had begun this research with the firm belief that the pineal organ was a

vestige, he had been forced to the conclusion on the strength of his find-

ings that it was without question in mammal and man an important

endocrinic gland contributing the products of its secretion to the blood

stream and functioning in the interests of bodily metabolism.

Dr. Joseph Byrne felt he was voicing the sentiment of all present in

expressing his deep appreciation of Dr. Tilney's clear presentation of

the results of his remarkably able study. The pineal body had been the

subject of discussion for ages; it had even been exploited by religious

sects. It would certainly seem now that the glandular hypothesis was

the most substantial one in the face of this unquestionable proof of its

verity.

III. EARLY SURGICAL AND ORTHOPEDIC TREATMENT
OF HEMIPLEGIA

Dr. Joseph Byrne read this paper, the result of a combined study

by Dr. Alfred S. Taylor, Dr. Samuel W. Boorstein and himself. Be-

fore doing so, he presented several cases showing the results of the

treatment. The first was a man aged 39 years who was thrown from a

street car on June i, 1916. He was picked up unconscious and later

had right hemiplegia with motor aphasia. Operation was performed by
Dr. Alfred S. Taylor, who operated on all the cases in this series, and

a large extradural clot, amounting to ten ounces, was evacuated. One
year after his accident he had twelve convulsions lasting ten minutes.

After that his recovery was uneventful and to-day he was fully re-

stored to health. The next case also illustrated extradural hemorrhage
causing hemiplegia. A boy of fifteen was knocked down by a coasting

sled. At first he was unconscious and after a lucid interval again be-

came unconscious and developed convulsions which began as tvvitchings

in the left hand and arm, although the external marks of injury were
on the left side. Fundus examination showed that the intracranial com-
pression was also greater on the left side. At operation nothing was
found on the right side, but on opening the left side of the skull an
extradural clot was found. Death ensued shortly after the second
operation.
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A third case, a child, was injured somewhat like the last. He was
thrown from a sled and picked up unconscious. He had a fracture of
the right side of the skull and in the period of lucidity exhibited hemi-
paresis of the face and hand on the left side. Although he did not
show marked pressure signs operation was decided upon. A subdural
clot was found with contusion of the brain. He made a satisfactory

recovery.

The next case, a man 55 years of age, was an illustration of intra-

cerebral lesion causing hemiplegia. In March, 1916, he suffered an
apoplectic stroke and his condition was serious, although there were no
signs of increased intracranial pressure. The clinical diagnosis was
thrombosis. Five weeks after onset, there being no signs of improve-
ment, it was decided to operate. Decompression was done and a needle

passed into the descending horn of the ventricle showed no increased

intraventricular tension. Shortly after operation Dr. Boorstein in-

stituted orthopedic treatment ; in two weeks he had on a plaster cast and
inside of another week he was walking. Another case of intracerebral

lesion causing hemiplegia occurred in a woman of 58 years with a

high blood pressure and kidney disease. She had a stroke which was
followed by left hemiplegia with phenomena characteristic of the

thalamic syndrome. Operation helped her considerably. The fluid in

the ventricular system was under great tension. A small clot and some
bloody serum were evacuated from the vicinity of the internal capsule

and the ventrolateral aspect of the thalamus.

The next case, a womon 48 years old, had an apoplectic stroke

twenty months ago during an attack of pneumonia and came to the

hospital asking operative relief for left hemiplegia. The skull was

opened on the right side and a cyst was found covering the lower por-

tion of the Rolandic area. After operation there was great relaxation

in the spastic muscles but the contractures of the hand and foot began

to return after two weeks and Dr. Boorstein put on a plaster cast.

The next patient had been at a home for incurables for twenty-one

years unable to walk because of marked deformity, the foot, being in

marked flexion and the knee flexed at right angles. He was operated

on the received orthopedic treatment for two years and now he was
able to walk.

The last case, a young colored girl, was hit on the head by the lid of

an icebox in July, 1916, but not rendered unconscious. Soon afterward

she commenced to have headaches. In October, 1916, while eating an

apple she felt something snap in the left jaw and her face began to

feel peculiar; the feeling extended to the hand and leg. The case was
at first diagnosed as poliomyelitis and later on as hemiplegia. In

January, 1917, operation was performed and later she was treated

orthopedically with good results. The gross movements of the limbs

were free and effective, though the fine movements were still impaired.

At operation Dr. Taylor went as far as the internal capsule and finding
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unusual resistance to the needle he introduced an illuminated endoscope

whereby the lesion in the internal capsule was actually seen.

Hemiplegia was the immediate result of suspension of function in

the upper motor system of neurones. The usual cause was some serious

interference with the circulation through hemorrhage, embolism or

thrombosis. The mechanism consisted of (i) direct lesion; severance

or changes in the paths consequent on impaired blood flow, contusion,

laceration, necrosis, softening, etc., (2) indirect lesion; compression

of the paths as the result of blood clot, edema, etc., and (3) a combina-

tion of the two causes. Pressure upon the cortex from hemorrhage,

extra or intradural, sufficient to cause hemiplegia usually terminated

in death if unrelieved. The mechanism here was an obstruction of

the capillary circulation in the medulla with consequent strangulation

of the vasomotor and respiratory centers.

The main problem in the cases under consideration, from the point

of view of early surgical interference, was the relief of intracranial

pressure that menaced life or hampered restoration of function. In

such cases as those in which traumatic extradural hemorrhage was the

cause, operation was imperative before the end of the third stage

(manifest compression). In other conditions, such as those found in

intradural hemorrhage, either traumatic or spontaneous, the greatest

care should be taken to stuly the effects of the increased intracranial

pressure and the capacity of the brain and cord to make compensatory

adjustments. The pulse rate, blood pressure and eye grounds should be

systematically studied from hour to hour, or even more frequently,

to determine how the medullary centers withstood the strain. Above all

the behavior of the respiratory mechanism should be carefully watched;

this had been carefully observed in this study for some time, clinically

and experimentally, as an index of increased intracranial pressure. In

experiments on animals, the sequence of events usually observed was

as follows: fall in blood pressure, enhanced respiratory movements, rise

in blood pressure, apnea, fall in blood pressure, and so on. A very

significant index of disturbed medullary circulation was that modifica-

tion of the respiratory movements which consisted mainly in a relatively

prolonged and more or less accentuated expiratory phase. This type

of breathing was very different from the normal and wherever it was

present it gave cause for concern. This altered ratio of inspiration

and expiration might be accompanied by mild phasic periods suggestive

of beginning or modified Cheyne-Stokes respiration.

From the moment the medullary mechanisms have unmistakable in-

dication of being unable to cope with increased intracranial pressure,

surgical intervention was to be regarded as a conservative measure, in

lesions which in addition to causing hemiplegia also threatened life,

Operative interference was also indicated in lesions which, because of

marked focal pressure, might cause permanent paralysis or deformity.

Such lesions were mainly of the intracerebral type, those most suitable
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for operation occurring in the vicinity of the internal capsule where a

A'ery small lesion so readily caused hemiplegia.

Extradural lesions were often limited practically to hemorrhage from
the middle meningeal artery; in its typical course the clinical picture

showed a primary period of unconsciousness followed by return of con-

sciousness which was again succeeded by unconsciousness, these phe-

nomena being accompanied by signs of progressively increasing intra-

cranial pressure which might lead to paralysis of a limb or hemiplegia.

In intradural lesions of traumatic origin hemorrhage was usually

venous, but the resulting edema of repair of contusions as well as the

incidence of secondary arterial hemorrhage might call for operative

interference, though as a rule operative interference was contraindi-

cated in intradural hemorrhage. Nevertheless resulting intracranial

conditions, such as general pressure, focal pressure, the possibility of

cystic formation and growth, etc., might outw-eigh all other considera-

tions. Spontaneous intradural hemorrhage was usually of arterial

origin and where it was large enough to cause hemiplegia it usually

destroyed life if the intracranial pressure was not relieved by prompt

surgical measures.

Intracerebral hemorrhage of spontaneous origin resulted from

arterial degeneration, arteriosclerosis, endarteritis, tumos (gliosar-

comata), etc. The great majority of these hemorrhages occurred in the

vicinity of the internal capsule as the result of rupture of the so-called

lenticulostriate artery, an even when small they might cause marked

and widespread sensory and motor disturbances due in part to direct

lesion of the nerve paths and in part to focal pressure. These possi-

bilities suggested surgical intervention at once as a means of preventing

deformity or disability. Removal of the small clot and of the collec-

tion of serum surrounding it was often readily effected by the mere

passage of a moderate-sized needle through the brain substance. This

relieved focal pressure and prevented degeneration of tissue as well as

cystic formation, both of which contributed so largely to the extent and

permanency of disability.

The result of this study and experimentation might be summarized

as follows : Early operation any time within tw^o to four w'eeks, or

even longer, might be indicated in hemiplegia: (i) where the intra-

cranial pressure threatened medullary strangulation, no matter what

the site or nature of the lesion might be; (2) in extradural hemorrhage,

with or without intradural hemorrhage, in cerebral contusion, where

cerebral compression threatened life or permanent disability; (3) in

intradural hemorrhage of traumatic or spontaneous origin where cere-

bral compression threatened life or permanent disability; and (4) in

intracerebral hemorrhage where focal compression threatened permanent

disability.

Dr. Alfred S. Taylor explained that the object of presenting these

cases was to stimulate interest in the early treatment of hemiplegia.
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In the old man who \vas aphasic an ordinary left subtemporal operation

was done and it was found that the apex of the temporal lobe and the

portion of the brain including the speech center was softened and
flabby and what looked like melted butter came out through the explor-

ing needle. The improvement following indicated that some change

in the local circulation occurred in the brain which stimulated recovery.

The belief before operation was that there had been a ruptured blood

vessel, but after finding the actual condition of the brain substance it

was decided that it must have been a thrombosis follow^ed by softening.

The last case, the colored girl, was the most interesting of the series.

There was extreme spasticity of the left arm and hand and left foot.

Even with passive motion one could hardly get the arm and hand com-
pletely extended. On decompression the cortex looked normal, but in

putting in an exploratory needle a little over one centimeter marked re-

sistance could be felt. Pushing in a little further a small amount of

fluid came out through the needle ; it was denser than ventricular fluid

and slightly yellowish in color. On pushing the needle still further

the ventricle was entered and some normal ventricular fluid came out.

It seemed possible that an endoscope through which there was illumina-

tion might give some information about this deep lesion, so one was
inserted into the tissue which gave resistance, the light turned on and

perfectly white avascular tissue was seen. On withdrawing the endo-

scope the line of demarcation was visible between the avascular tissue

and normally pink brain substance, so it was felt that there was some
form of cicatricial change involving the capsule which accounted for

the marked spasticity.

The woman presented who was operated on a few days ago had

marked spasticity and a large cyst of the brain was found. Running

up from the cyst which was at the angle of the fissure of Rolando and

the horizontal limb of the fissure of Sylvius was an area of softened

brain tissue, fluctuating and easily compressible; it ran upward and

backward practically to the midline keeping just posterior to the post-

Rolandic convolution. After the operation the spasticity disappeared

for six or seven days and then reappeared.

Another case was a woman who died. She was the first case at

Fordham and was interesting and suggestive. She was a woman of

fifty who had been visiting relatives in the Bronx and was about to

return home when, standing at the top of some stone steps, she fell

and was picked up unconscious. After a week's observation she was
sent to the hospital with a diagnosis of fracture of the skull with
epidural clot. She was still unconscious and there was low muttering
delirium, high blood pressure and casts in the urine. Radiogram showed
no fracture. As she was unconscious no anesthetic was necessary.
A subtemporal exploratory operation was done. There was no damage
to bone, but the dura was tense ; there was no pulsation. On opening
the dura one could feel underneath the cortex of brain an indurated
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mass into which a grooved director was passed and a clot about the

size of an EngHsh wahiut and some bloody serum were extruded. In

twenty minutes the woman was conscious and could answer questions.

Unfortunately at the end of two weeks uremia gradually caused her

to sink and she died three weeks after operation.

The principal point was this; if one could get results from patients

with hemiplegia a long standing by a subtemporal decompression, this

operation seemed desirable in fresh hemiplegia. It would save them a

great deal if one were to do a subtemporal decompression and evacuate

the clot, for otherwise there was destruction of a certain amount of

brain tissue and there was also danger of damage from pressure. It

seemed logical that decompression with evacuation of the clot would

give all the recovery that could be gotten in hemiplegia and ten times

as rapidly as by waiting for the clot to absorb. This work was not

original. A case was reported in 191 1 by a railroad surgeon in Pitts-

burgh who operated on a railroad conductor who after several months

showed no evidence of ever having had trouble with the central nervous

system. Hudson reported eight or ten cases. It had, therefore, seemed

desirable to present the question of the treatment of hemiplegia primarily

by exacuation of the clot and secondarily by some form of orthopedic

treatment for discussion this evening.

Dr. Samuel W. Boorstein discussed the subject from the orthopedic

standpoint. Carefully conducted experiments had shown that the de-

formities and contractures of hemiplegia could be prevented. Even in

old and neglected hemiplegics great improvement could be obtained. A
patient with hemiplegia should be put in the same category as polio-

myelitis and receive proper orthopedic treatment from the beginning.

The treatment should be instituted at the same time when the opera-

tion on the skull was done, or usually a few days after the operation.

Plaster splints should be applied immediately to prevent contractures.

After an attack of apoplexy the distal segments of the limbs, the feet

and hands were affected more often than those near the trunk. At the

onset of the attack there was sometimes a temporary initial rigidity

of the muscles of the paralyzed side, or an early rigidity might develop

in one or two days. At about the second week there was always a

late rigidity, slight at first but gradually increasing until finally con-

tractures affected the paralyzed limbs, unless preventive measures were

taken and there was a vital necessity for realizing that such measures

should be taken. Plaster casts could be used or splints with elastic

bands. The comfort of the patient might be augmented by the use of a

brace with a drop ring to bend the knee when wanted and allowing its

extension on walking. Plaster casts for the knee, however, gave the

patient a certain security and thus encouraged early walking. These
temporary splints could be left on without disturbance until one was
anxious to begin massage treatment. If plaster had been used, it could

be cut into halves and removed for massage and exercise, or braces

could be applied, if they had not been used from the beginning.
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Massage and exercise formed a very important part in the treatment

of affected limbs. Massage could usually be begun about two or three

weeks after onset. In regard to exercise it seemed advisable to lay

emphasis on the following points: (i) Specific exercises should be

ordered for each case; (2) the case must be thoroughly studied to

know to what extent the nerves and muscles were affected; (3) exact

details of the exercise should be laid down by the physician, the muscles

to be exercised, the character of the exercises and the number of times

the particular movements should be performed at each session as well as

the number of sessions each day. Symmetrical exercises were advis-

able, /. e., where the sound limb performed at the same time the same

motions the affected limb was supposed to make. Frankel's book on

Tabes demonstrated how to teach . these patients the proper way of

walking, sitting down and getting up. Exercise was very necessary as

an adjunct to the cure of these cases; it avoided the effects of general

idleness, it improved the paralyzed muscles, it prevented arthritis of the

joints so common in these cases, it lowered blood pressure and it

stimulated endocrine secretions. Electricity also was of value, but it

should not be forgotten that electricity indiscriminately used was capable

of increasing the hypertonus one was trying to combat.

Dr. William M. Leszynsky asked Dr. Taylor if his treatment re-

ferred to cases of acute apoplexy where the patient might be uncon-

scious for twenty-four hours and then spontaneously recover.

Dr. Alfred S. Taylor replied that he meant just such cases.

Dr. William M. Leszynsky admitted that no one with experience

would seriously question the views expressed in regard to early opera-

tive intervention in patients with hemiplegia resulting from epidural,

subdural or cortical hemorrhage due to head injury. Surgical pro-

cedure in such conditions had been successfully practiced for many

years.

The condition, however, in the acute stage of hemiplegia from

cerebral apoplexy caused by hemorrhage, thrombosis or embolism, pre-

sented an entirely different proposition. In such comatose patients it

was not always possible to decide whether the hemiplegia was due to

hemorrhage or thrombosis. The views expressed by the speakers

recommending subtemporal decompression and the passage of a trocar

into the neighborhood of the internal capsule in such cases should not

pass unchallenged. If such a surgical measure was to be undertaken,

it could be justified only in very rare instances of unmistakable capsular

or intraventricular hemorrhage, as it was well known that in many
patients who survived, the coma disappeared spontaneously, the damage
to the fiber tracts having taken place at the time of the onset of the

attack.

Dr. I. Strauss considered that all were agreed that in traumatic
cases the time for operation was the time when intracranial pressure was
evident. Only the day before a child had been l)r(iught to Mt. Sinai
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after being struck by an automobile, in shock, unconscious and with

hemorrhage from the ears indicating fracture of the base and with

symptoms of fracture of the vault. Dr. Charles A. Elsberg decided to

wait until there were symptoms of intracranial pressure before opera-

tion. This morning the child was conscious and showing no evidence

of paralysis, pulse of 104 and comfortable. This was a case where

operation performed at the time of injury would not have assisted in

the recovery.

The other class of cases which Dr. Byrne showed, those in which

hemiplegia had taken place from apoplectic conditions, presented the

question, would surgery overcome the condition produced by hemor-

rhage in the brain as it did for hemorrhage of internal organs else-

where, or should one wait a certain length of time to see how much
spontaneous recovery of function took place ? The question to decide

w'as whether operation should be done at once. Surgically speaking,

it would seem that given a hemorrhage anywhere the proper thing to

do was to remove the clot which was jeopardizing any important organ.

But if surgical procedure at this time would jeopardize the life of the

patient, but might give results that might or possibly might not be ac-

complished by nature, the question could not be solved except by the

experience of a number of years and with a large number of cases.

In the early stages patients sometimes died from apoplexy not due to

hemorrhage or destruction of tissue by itself but from intracranial pres-

sure ; in such a case one would feel inclined to at least relieve the

pressure if not to remove the clot. In those cases where restoration

did not occur three or four months after an attack of apoplexy, should

surgery then interfere? In the cases shown this evening in whom
there was complete hemiplegia lasting for months, Dr. Taylor achieved

marvellous results by passing an endoscope through the internal capsule.

There was one case in which certainly decided improvement followed

operative intervention. The method of recovery was not clear because

nothing was removed. Absorption may have been the cause or a cyst

may have been evacuated which had formed by the degeneration of

the clot.

Dr. Alfred S. Taylor thought that the discussion had gotten astray.

There was no question about traumatic cases ; the main fact was the

question of operative intervention early in cases of apoplexy. The
argument against that intervention appeared to be that the danger of

operation should not be added to the pathological condition of the

patient. In order to discuss the question logically one must determine

how much danger existed. The operation itself was a comparatively

slight one ; no anesthetic was needed, for the patient being unconscious

one did not add the danger of general anesthesia. The operation of

subtemporal decompression was a slight one ; there was little blood-

letting and no shock. A piece of bone two by three inches was removed
and the rest of the operation consisted of cutting the dura and, if the



164 NEJV YORK NEUROLOGICAL SOCIETY

clot was left within the brain, slipping in a grooved director at the site

of the clot and the blood would extrude itself. The whole thing was of

little menace to the patient. It had been done several times by the

speaker. It should be emphasized that there was no shock attached

and the operation itself was not dangerous, so that for anyone to say

that one should not add the '' danger of operation " magnified that con-

sideration on the wrong side of the column. If a clot the size of an

English walnut had formed in the brain, the best thing to do was to

remove the clot and nature would have a better chance to bring about

restoration. In a fair number of cases there will be much greater

improvement than by tentative treatment and it is worth while to give

them the benefit of the doubt. Those who were going to die would

only go a few moments sooner, and those who were going to get well

anyway after absorption would recover ten times as quickly and much
inore completely.

Dr. Joseph Byrne, in closing the discussion, said that the subject had

been treatd in a conservative way as regarded operation. There was

nothing very radical in what was undertaken. The cases were studied

most carefully and only after long thought and careful judgment was

operation decided upon and this was always done conservatively. Dr.

Leszynsky raised the question of thrombosis, but the speaker believed

that even thrombosis might be helped by operation.

The actual mechanism by means of which nutritive interchange

between the nervous tissues and the blood was effected was not yet fully

known. Dr. Sabin had shown that true lymphatics were not present in

the central nervous system. Perivascular spaces existed through which

probably in part the cerebrospinal fluid reached the nerve tissues proper,

for nowhere else did tissue of mesoblastic origin, c. g., the blood, come

into direct contact with neutral tissue which was of epiblastic origin.

It was readily understood that in thrombosis or embolism the areas of

necrosis in the region of the obstructed vesseb might be benefited by any

procedure which diminished or altered focal pressure conditions and

therefore favored the establishment of collateral capillary or peri-

vascular circulation. Finally, one must consider the possibility of

cystic formation and the pressure which might be generated by the

activity of secreting cells throwing their output into a tightly sealed

cavitv.



THE IXTERXAL SECRETIOXS AXD THE XERVOUS
SYSTEM 1

By yi. Laigxel-Lavastixe

Authorized Translation by Fielding T. Robeson, M.D.

{Concluded from page 74)

(3) Hysteria

Hysteria, whatever the idea may be that one holds in regard

to it/^*^ is observed among '" the nervous.''

I have shown the frequency of neuroses of endocrinal origin.

I believe that I can class the disorders of internal secretion among
the predisposing causes of hysteria through the intermediary of

nervosity. As a matter of fact I have often found endocrinal dis-

turbances, especially of the thyroidal or ovarian type, among
hysterics.

(4) Psychasthexia^^^

Etymologically psychasthenics should be classed among the

neurasthenics in whom the asthenia bears especially on the psychic

sphere.

But following along with Raymond and Janet we class espe-

cially as psychasthenics those who, on the whole, are obsessed.

\\'hen one follows these cases one sees that their paroxysmal

blustering syndromes are nothing but the morbid oftshoots of deeper

variations of nervous tonus or psychic tone. These changes in

women are nearly always connected with the sexual life. In man
one finds them running parallel with such symptoms as headache, in-

somnia, hyper- or hypotension, tachycardia and constipation, which

frequently can be connected with endocrinal disorders.

Thus among the predisposed, obsessions, which might be re-

garded as a mental autonomic syndrome, are often nothing but the

psychic expression of a more or less diffuse anxiety which in itself

is the result of a disturbance of the sympathetic system of endo-

crinal origin. Thyroidal excitation particularly, by increasing the

13^ Laignel-Lavastine, Les reactions anti-sociales des hysteriques. Paris
Medical. 30 mai, 1914.

13" Schnjder, L.. R. med. de Suisse romande, oct., 1913; Lubetzki, S., R.
de med., aout, 1913.
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irritability of tlie peripheral sympathetic centers which it controls,

predisposes to these dissociations of personality. The thyroid, so

to speak, is an anarchistic emancipator.

Be that as it may, the variations in nervous and psychic tone

thus determined may react secondarily on all the vegetative func-

tions not forgetting the ductless glands, and can thus establish a

vicious circle.

(5) Epilepsy

It is always wise in the diagnosis of an epilepsy after becoming

advised as to the causes explaining the cortical changes to pass in

review the reasons for the organic poisoning and among these not

to overlook the glandular disturbances. The search for the minute

signs of these disturbances may thus institute the use of one glan-

dular therapy rather than another. It is most often the thyroidal

disturbances that are revealed in endocrinal disorders among epi-

leptics.

Many subsequent works^"* have confirmed this conclusion in my

report of 1908.

Sometimes they are hypothyroideal in type and sometimes

dyshyperthyroideal. This is not contradictory. The endocrinal dis-

order, according to the statement of Leopold Levi, " is the patho-

logical mordant that sensitizes centers already predisposed." The

endocrinolepsy,^^'' whatever form the crisis may take, is set free by

a complete rupture of the endocrinal equilibrium. The incidental

causes alone are different. Thus in a still unpublished lecture^*"

on the thyroid body and epilepsy pertaining to a confusional epileptic

stupor seen in a tuberculous heredo-alcoholic Basedovion, I showed

that the crisis coincided with and followed her menstrual periods,

while with her hypothyroidal sister they preceded them as a rule,

and were absent during pregnancy.

In the epileptic seizures of thyroidal origin, therefore. I wish to

differentiate the dyshypothyroideal crises from the dyshyperthy-

13^ Sicard, Journ. de med. de Paris, 1912; Gelma, Rev. de mod., 10 janv.,

1913, PP- 26-30. Guilton, Contrib. a I'et des symp. epileptiqucs dans les etats

thyroidiens, Th., Montpellier, 1913, No. 58; Enziere et Margarot, Soc. de sc.

med. de Montpellier, 2 mai, 1913 ; Silvestri, Opotherapie surreno-medull. et

epilepsie, II Policlinico, 29 juin, 1913, pp. 917-922; Dufour et Legros, Syn-
drome hypo-ovarien et hypo-thyroidien. Crises epilepti formes (vagotonic),
Soc. med. des hop., 27 mars, 1914; Bolten G., Monatscli. f. Psych, u. Neurol.,

33, No. 2, fev., 1913; Claude et Schmiergcld, Enceph., 10 janv., 1909.
1^" Leopold Levi, Les endocrinolepsics, Soc. de med. de Paris, 9 janv.,

1914. p. 44-
'^•^ Laignel-Lavastine, Clinique psychiatriquc, 22 mars, 1914.



INTERNAL SECRETIONS AND NERVOUS SYSTEM 167

roideaP" crises ; these latter discharges moreover possibly surviv-

ing in all three forms of thyroidal instability.

4. Temperaments

Temperament, as I said at Dijon in 1908, is the dynamic char-

acteristic of the organism, just as constitution is the static character-

istic. Following this conception of Professors Bouchard, Landouzy
and Roger it can be stated that what one is to physiology the other

is to anatomy. Now it appears to me that among the various func-

tions, the individual varieties of which have to do with tempera-

ments, those of the internal secretions should not be neglected, and

when one decides to take up the long-forsaken study of tempera-

ments in accordance with the classical types—the sanguinary, the

nervous, the lymphatic and the bilious, one might discern perhaps

the thyroidal, the pituitary, the adrenal, the ovarian and dias-

thematic, etc.

This view of the question is but the application to the internal

secretions in relation to temperament, of the masterly conception of

Prof. Charles Richet expressed at the Congress of Vienna in 1910:

"We are as yet but at the portal of that chemistry of the imponder-

able, founded on the analysis of biological functions, and although

we can already foresee some of the results, we are soon led into a

region in the study of the physiplogy of the individual, which until

to-day was almost unexplored," that physiology which, in my lecture

at the opening of the course on medico-legal psychiatry in 19 10, I

called the differential physiology, and I linked differential psychol-

ogy with the knowledge of character and differential anatomy with

the knowledge of constitution.

Since then the idea has been greatly amplified, and Prof. N.

Pende"^ has allotted a chapter to it in his remarkable report of

1912 on the internal secretions. As a clever clinician he has related

the constitutional vascular hypotonia of Ferrannini with the thymo-

lymphatic state of Paltauf or the asthenic or hypoplasic constitu-

tional state characterized by hypoplasia of chromaffin and genital

tissue combined with hyperplasia of lymphatic and thymic tissue.

1*^ Ces crises me paraissent vraiment rythmees par les regies quoi q'en

disent Toulouse et Marchand (R. de Psychiatrie, mai, 1913).
1*- Rapin. Angioneuroses familiales, R. med. de la Suisse romande, 1907,

p. 196.—G. Maranon, R. de med., mars, 1914, p. iSo.—Falta, loc. cit., p. 39.

—

Leopold Levi, Families thyroidiennes et dysendocriniennes.
^*3 N. Pende, Le secrezioni interne nei rapporte con la clinica XXIP

Congresso di Medicina Interna in Roma, Oct., 1912.
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Then again he beHeves that he can connect the vagotonia of

Eppinger and Hess with the exudative diathesis of Czerny.

He considers the lymphatic and thymo-lymphatic states to which

he adjoins the chlorotic state as an organic immaturity of the endo-

crinal system in its chromaffin and genital parts contrasting with

excessive development in the same system of its lymphatic and

thymic parts. He recalls the antithesis established by Viola between

the apoplectic or short or megalosplanchnic habitus with the phthis-

ical or long or microsplanchnic habitus. He adds that very fre-

quently hypothyroidea coincides with the megalosplanchnic habitus

and hyperthyroidea with the microsplanchnic. Remarking also that

he has often seen signs of vagotonia among the megalosplanchnics

and of sympathicotonia among microsplanchnics he deducts this

double equation : vagotonia-megalosplanchnia-hypothyroidea ; sym-

pathicotonia-microsplanchnia-hyperthyroidea.

Pende very prudently does not advance these considerations

except as a means of indicating the road to follow, and in fact this

classification seems to me to err through too great a desire for sym-

metry and by too static a conception of the notions regarding vago-

tonia and sympathicotonia.

These predominances as a rule only express the evolutional mo-

ments of the individual. Thus when asleep at night we are all

vagotonics. The adult and the aged differ more from the child

than the sleeping man from the awakened. Their vegetative

nervous formula has therefore the chance of not remaining the same

all during life.

H I criticize the too sharply drawn lines of the theoretical elucida-

tion I share, as I have already said, in the directing idea. It is

moreover essentially French. Leopold Levi and H. de Rothschild

have been the first to deserve the credit for connecting the classical

neuro-arthritic diathesis with hyperthyroidism.^** It is true that

prior to that time Hertoghe classed adenoid cases as among the

hypothyroidal, and opened the way for the classification of many
lymphatic temperaments among cases of hypothyroidism.

Another step along the trail brings us to the diatheses of Bazin

—

a masterly conception and a very true one, which the fancies of the

pastoral era had caused to be forgotten, but to which we bring back

the analysis of temperament in the light of endocrinology.

Finally I must recall that Lancereaux, when he saw in the

sympathetic the princijjal factor in herpetism, had in advance the

^** Leopold Levi, Neiiro-arthictisme et gl. endocrines, Mouv. med., mai,
1913-
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intuition of the ties which unite endocrino-sympathetic disturbances

with temperaments.

To-day I believe it possible to enlarge and clarify the question a

little, thanks to what I have called, in a clinical lecture, the endo-

crino-diagnosis of temperaments ; an endocrino-diagnosis which

must be worked out according to the method of glandular tests of

Claude and his pupils, and which will allow one to depict a series

of types. This series of types will depend on thyroidal or ovarian

or testicular or pituitary or suprarenal temperaments more or less

clearly defined, according to the more or less marked predominance

of one or of several of the glands of internal secretion in the endo-

crinal equilibrium. I expect to publish in the near future a de-

scription along these lines of the principal temperaments.

5. Character^*^

Character, to my mind, as I said in 1908, is nothing but the

psychological expression of temperament. Constitution, tempera-

ment, character are thus but three expressions—anatomical, physio-

logical and psychological—of the reactional coefficient of the in-

dividual.

' The importance of individual varieties of internal secretions

will be seen again therefore in characters. The laity have long

spoken of good or bad humor in their spontaneous psychology and

also of humor in medical parlance. This identity of terminology

seems to me to conceal a profound meaning, which the study of

the internal secretions uncovers. These secretions by their varia-

tions react on the mental life as well as on the rest of the organism,

and manifest themselves at first and above all by changes of humor,

modifications of affective life, because the latter rather than motor

or especially intellectual activity depends on organic life from

which it can scarcely be separated.

For a long time my observations have done nothing but confirm

me in my opinions. The choleric are such only through the thy-

roidal temperament, just as the lazy are such only through supra-

renal hypoplasia.

Nevertheless, even if an endocrinal factor often enters into the

formation of character, I do not claim that it always does so, and

many other elements play a primordial role in such formation. In

addition the law of constancy allows the establishment of rela-

tionships between morphological and psychological series which are

1*5 Kollarits Jeno, Charakter und Xervositat. Budapest, 1912.
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by no means causal. This is what Bergson has caught a ghmpse of

in his Creative Evohition, when he says that each physiological dis-

position is a necessary but not a sufficient condition for each psychic

state, and that it is possible to have many psychic states from the

same physiological state of the cerebral gray matter.

Conclusions

1. From a morphological standpoint there exist clearly defined

connections between the nervous system and certain glands of in-

ternal secretion, especially between the sympathetic and the chro-

maffin systems.

2. From a physiological standpoint experimentation has shown

that stimulation or predetermined sections of the central or periph-

eral nervous system modify certain internal secretions and con-

versely that changes produced in these secretions or the injection of

their hormones, where such are known and isolated, modify the

nervous functions, particularly the excitability of the vegetative sys-

tem, with predilection sometimes for the autonomic and sometimes

for the sympathetic. The School of Vienna deserves the credit for

having shown the importance of these elective relations.

3. From a pathological standpoint much less is known as yet

than one would suppose. The truth of the endocrino-nervous rela-

tionships should not be admitted without a criticail analysis bristling

with facts. Nevertheless it can be said that

I. Nervous disorders exist due to disturbances of internal secre-

tion, and disturbances of internal secretion exist due to nervous dis-

orders.

Endocrino-nervous Rel.'\tionships

A.

B.

C.

Coincidence.

Association, -s

12.

Causality.

I. Simple.

Proximate.

Mediate.

. Endocrino-nervous.
(i) Direct.

(2) Indirect through
intermediarj-.

Neuro-endocrine.
(i) Direct.

(2) Indirect through
intermediary.

2. Double. {^;

1. Morphological evolutional

2. Morphological humoral.
3. Physiological humoral.
4. Physiological nervous.

5. Psychological.

1. Morphological evolutional.

2. Physiological reflex.

3. Psychological.

4. Motor activity.

5. General nutrition.

Endocrino-neuro-endocrine.
Neuro-endocrino-nervous.
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2. The two- fold critical analysis of the neurological and par-

ticularly the endocrinological methods of investigation permits, in

the midst of the unknown, the redemption of certain definite rela-

tionships between the endocrinal and the nervous disorders.

3. Until more ample investigation it seems to me that these rela-

tionships might be expressed in the following table.

In practice the great aid that endocrinology brings to the study

of neurology and especially functional neurology manifests itself

particularly in the clinical study of

1. Ordinary symptoms, such as asthenia, headaches, insomnia, anx-

iety, sweats, constipation, arterial hypertension and obesity.

2. Endocrino-sympathetic syndromes, such as Basedow's syndrome,

Addison's syndrome, scleroderma and diabetes mellitus.

3. Psycho-neuroses.

4. Temperaments.

5. Characters.

Endocrino-diagnosis of temperaments, particularly through

glandular tests and sympathico-vago-tonic examinations, in pene-

trating the familial heredity, will allow us to use prophylactic meas-

ures in combating diatheses and in combating certain of the factors,

the humoral and neuro-vegetative factors for instance, which are

formative of character.
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II. SENSORI-MOTOR NEUROLOGY
BRAIN AND MENINGES.

Baeslack, F. W., Bunce, A. H., Brunelle, a. C, rieming, J. S., Klugh,

G. E., McLean, E. H., Salomon, A. V. IMeningococcal Cultures.

[Journal A. M. A., March 9, 191 8.]

The preHminary report of a study of the culture of the Meningococ-

cus infraccUnlaris at Camp Jackson, S. C. They say the nature of the

onset and course of the disease in some cases suggested a symtemic in-

fection before the meninges were involved. The course of the disease

seemed to divide itself into two phases, the premeningeal and the men-

ingeal, the first characterized by chills, severe toxemia and petechiae.

The spinal fluid taken at this time was frequently clear, free from

polymorphonuclear leukocytes and the butyric acid test for globulins was

either very faint or negative. Fehling's solution was reduced. That

the meningococcus occasionally gets into the blood is shown by the

occurrence of lesions in various parts of the body from which the men-

ingococcus has been recovered and identified. These lesions have been

generally regarded as late systemic manifestations of the disease, and

the occurrence of the organism in the blood was considered exceptional.

The early appearance of these lesions, however, in this epidemic made

the authors believe that it was essentially a systemic infection, and

led them to advise the early intravenous use of serum. An occasional

blood culture taken in the course of the epidemic confirmed them in the

belief that the organism, in the early stages of the disease, invades the

blood. While the twenty-five cases of the series reported is a small

total it is very suggestive. The meningococcus is a difficult organism

to cultivate, even from the spinal cord, and a blood organism is highly

parasitic. The percentage of positive cultures obtained point to a much
higher incidence than the actual figures show. As large amounts of a

vigorous growth have to be transferred, so a large amount of blood is

necessary for the inoculation of the first culture, and in the milder cases

the number of organisms, at best, is necessarily small ; for this reason it

is in the relatively severe cases, in which the number of organisms is

large, that the positive culture is ol)taincd. The fact that the organism

has been isolated from lesions in which the meningococcus infection was

not suspected, indicates the ])robability that, even in the milder cases,

the disease is general rather than a local infection confined to the men-

inges. Up to the present the stress of work has- made the taking of

more than one culture from one individual exceptional, but at present
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as soon as the provisional diagnosis has been made, and before the

serum is administered, a cuUure is taken. The method of making cul-

tures and subcultures is described in detail, with their appearance and

growth. The following are the conclusions reached by the authors:

" (i) Systemic infection by the meningococcus is more frequent than

previously suspected. (2) This systemic infection may occur without

appreciable or with no meningeal localization. (3) Systemic infection

may be previous to, or coexistent with, meningeal involvement. (4)

Consequently the intravenous administration of antimeningococcic serum

is rational, and is indicated in conjunction with the intraspinal treat-

ment." In taking the blood for cultures a sufficient amount was taken

for agglutination tests, the results of which will be reported later.

Silberschmidt. Significance of C.vrriers in Cerebrospinal Menin-
gitis. [Correspondenz-Blatt fiir Schweizer Aerzte, February 16,

1918. Med Rec]

Silberschmidt states that carriers occur alike among the sick, con-

valescent and recovered patient, the nurse and other bystanders, and

finally among the unknown. In scarlet fever and poliomyelitis one is

quite ignorant as to who bears the disease germ, because the latter has

never been isolated. One may speak of permanent carriers who have

never been infected, temporary carriers or eliminators who have re-

cently suffered from the disease and permanent carriers who have gone

through the disease but cannot throw off the germs. The significance of

carriers and methods of elimination vary with the disease. In cerebro-

spinal meningitis the acute course and high mortality make a strong im-

pression on the public. The epidemiologist is impressed in a different

fashion. He notes that the earliest cases are deadly, but that the later

are neither so acute nor so fatal. This is especially the case in barracks

and among young adults. But in a community with many children

things change greatly. As a rule an adult carrier infects a child. Thus

in Silesia workmen from an infected district "settled in a new com-

munity and communicated the disease to the children of their boarding

masters. In France, reservists who had never been infected were sent

home when the disease first appeared in the barracks and transmitted

the disease to the children. We now know beyond doubt that the menin-

gococcus is harbored in the nasopharynx. From 10 to 30 per cent, of-

carriers never became infected. It is also well known that a subject

with the disease seldom appears to convey it to others. In children's

hospitals, even when no precautions are taken, spread of disease from

the infected is almost unknown. The 3'oung recruit, coming to camp
among conditions strange to him, is exposed to the weather conditions

which would ordinarily cause catarrh of the nasopharynx. The time

of year—February to March—is the era of exposure and propagation of

disease. It has been shown that when a certain number of carriers

enter a barracks the number of cases bear no relation to the number
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of carriers. The rounding up and interning of the latter seems to be

an injustice, considering the very small number of cases which can be

imputed to the presence of carriers. There is a marked factor of

predisposition which explains the infrequency of infection in those

directly exposed. As long as scores of carriers transmit little or no

infection, the carrier problem in cerebrospinal meningitis becomes almost

a dead letter. In diphtheria it is quite otherwise for here the carrier is

justly accused of spreading the disease and is proportionately feared.

Most physicians attach great importance to the bacteriological diagnosis,

but cases occur in which laboratory and clinical finds do not correspond

which cause a certain attitude of reservation. If in all such cases

a second test were at once made the latter attitude would doubtless be

changed. This refers to the initial diagnosis with especial reference to

the indication for serotherapy. But in a case proved to be diphtheria

no one attacks the great value of bacteriology because only through the

laboratory can one determine whether a subject is cured and free from

danger to others, and whether he still harbors germs and is a menace

to others. But both the avirulent diphtheria bacillus and the pseudo

diphtheritic bacillus constitute problems which can often only be solved

by inoculation tests on guinea pigs. In clinical diphtheria there is no

such germ as an avirulent Klebs-Loeffler bacillus, but the latter occurs

at times in healthy men and those ill with maladies other than diphtheria,

irrespective of past disease and epidemic incidence. If several hundred

school children are examined at a given time a few may be found to

harbor avirulent diphtheria bacilli. To what extent such children are

potential carriers is unknown. They differ wholly in this respect from

the healthy carriers of virulent germs discovered when the disease is

prevalent and may be regarded as dangerous carriers. Neither local

nor systematic treatment is certain of sterilizing a carrier and the only

protection to give society is isolation, as in the case of the typhoid

carrier.

Gay, F. P. and Minaker, A. J. Meningococcus Carriers. [Journal

A. M. A.. Jan. 26, 1918.]

These authors say that, while it would proba])ly be impossible to

make any conclusive statement at present as to the degree of systemic

reaction of healthy meningococcus carriers, there is evidence of the

occurrence of aborted attacks of meningitis in carriers, which indicates

an acquired immunity of some efificiency. It has been generally ad-

mitted and specifically proved that the usual tests for antibodies (agglu-

tinins, fixation antibodies) yield no results of significance in positive

meningococcus carriers. It seemed of interest, however, to the authors,

especially in view of the results of the typhoidin test in cases of re-

covery from typhoid, to test the localized intracutaneous susceptibility

to preparations of meningococcus in positive carriers, as compared with

those who on similar examinations from the pharynx showed no sign of
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meningococci. For several months the writers have tested the naval

recruits at the station and positive carriers have been isolated until

cultures from them became negative as the result of appropriate treat-

ment. They do not claim that the separation between positive and nega-

tive carriers is definite on the basis of a single bacteriologic examina-

tion. They admit, therefore, that some of the so-called negative reac-

tions occurred sometimes in persons harboring meningococci. They

describe their method of preparing the meningococcin used in these ex-

periments as follows :

" Pure cultures of five of the six strains chosen

as representative of the meningococcus group by Amoss (Rockefeller

strains numbered i, lo. 30, 44 and 60, including two type meningococci,

two irregulars, and one normal parameningococcus) were grown on 1

per cent, starch agar without peptone for forty-eight hours in ordinary

slant tubes. These separate cultures were suspended in sterile saline

solution, to each tube 3 c.c. The suspended cultures were mixed, and

three voLumes of absolute alcohol added. The organisms were floccu-

lated at once and were rapidly centrifugalized, the supernatant fluid

removed, and the bacterial deposition thoroughly shaken in the original

volume of fresh absolute alcohol. Recentrifugalization, removal of

alcohol, and resuspension in ether (distilled over sodium) were per-

formed. After recentrifugalization and decantation, the sediment was

dried two days in partial vacuum over sulphuric acid. The hard dried

sediment was ground to impalpable powder in an agate mortar and

dried again for twenty-four hours as before." This preparation was

then suspended in physiologic salt solution containing 0.5 per cent,

phenol. The dose employed in the intradermal tests is a volume of 0.05

c.c. containing i 150 mg. of the dried meningococcus powder, care being

taken to inject the dose so as to leave a persistent bleb under the super-

ficial skin layers. Readings of the reaction were made at the six hour,

twenty-eight hour and forty-eight hour periods. A positive reaction is

seen in a well demarcated areola of from 3 to 7 mm. which is distinctly

indurated. The most marked results are apparently at the twenty-four

to twenty-eight hour period and the reaction has usually disappeared in

forty-eight hours. The writers found this reaction positive between

two and three times as frequently in the cases classified by bacteriologic

examination as positive, when compared with those classified as nega-

tive. The average size of the indurated areola was 3.9 mm. in the nega-

tive cases, whereas in the positive it was 4.75 mm. There was also some

evidence that the more persistent carriers would give the more intense

reaction. The writers present these findings with reserve as to their

full significance. It would seem certain that with more extended bac-

teriologic examinations, the relation betwen a positive intradermal test

to the meningococcus and the presence of the meningococcus in the

throat would become more evident. The duration of the localized infec-

tion would doubtless affect the results. The significance of this rela-

tion, if it proves usual, would be to indicate systemic reaction on the
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part of the carriers and probably indicate some degree of acquired

resistance. Whether the reaction would serve a diagnostic purpose in

the detection of meningococcus carriers must only be suggested for

further investigations.

Laroche, G. Epidemic Meningitis. [Arch. d. Med. et d. Phar. Mil.,

June, 1917.]

Laroche discusses the introduction of antiserum directly into the

lateral ventricle, reviev^^ing the literature and reporting two successful

cases of his own. His procedure, working with Ramond, is to trephine

at a point 3 cm. below the median line and the same distance in front

of the bregma. The needle is pushed in for 4 or 5 cm. with the tip

directed toward the opposite ear. He does not hesitate to withdraw the

needle and reinsert it in another direction if no fluid emerges, for he

believes that successive punctures do no harm to the brain. H however

the needle were worked about, there would be danger of injuring the

white fibers. He uses a lumbar puncture needle with a stout guide, and

suggests that the tip should be a blunt one which would push the arteriole

out of the way rather than lacerate it. He selects a point where there

are no large arteries and where there is no sinus. The amount of anti-

serum injected should not exceed two thirds of the amount of fluid

withdrawn. He warns against sensitization toward the serum and

utilizes a preliminary small injection by Besredska's technic. He
recommends vaccination according to Ramond's method if antiserum

precipitins are found in the cerebrospinal fluid. This consists of mixing

in vitro 6 c.c. of the antinieningococcus serum with 3 c.c. of the tyndal-

lized cerebrospinal fluid and injecting the whole subcutaneously two

days before resuming the antiserum treatment. Sensitization may be

avoided by early trephining puncture before this phenomenon can set

in. Laroche thinks that this intraventicular serotherapy is best prac-

ticed upon children since the foutanel facilitates puncture. His own

cases reported were however two young men, one of whom recovered.

Fabbretti, A. Cerebrospinal Meningiti-S. [Riv. Crit. d. Clin. Med.,

Mar. 2, 1918.]

This investigator gives his experiences with serotherapy in cerebro-

spinal meningitis with thirty-two cases at the hospital for infectious

diseases at Florence. A third of these patients were over forty years

old. He believes that the serum should be ])ushed vigorously during

the first eight or ten days, before the anaphylactic state has time to

develop. Otherwise there is the danger of anaphylaxis, which he con-

siders the cause of the ill effects of serotherapy in certain cases. The

graver toxic cases seem not to be benefited by the serum, but in the

milder cases the disease is shortened and its severity lessened, while

sequelae are warded off. [Experience in Camp Jackson, S. C, seems to

show marked beneficial results from intravenous scrum treatment in
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severe cases. See Intravenous Serum Treatment of Epidemic Cerebro-
spinal Meningitis, W. \V. Herrick, Arch. Int. Med., Apr., 1918.] After
the first vigorous application in the early days of the disease, the serum
should be given only in case of serious relapse with meningococci present

in the cerebrospinal fluid. Serum should not be injected when the

fluid is under high pressure. Serum sickness resulted in seven cases.

In three cases where, a week or two after the last injection, another

injection was given, there was a return of meningeal symptoms more
intense than the original manifestation but quickly subsiding. One
injection, the fifth in the case, given on the sixteenth day of treatment,

caused collapse with cessation of respiration for a few seconds. Con-

vulsions resulted in two cases after the third or fourth injection. One
case of severe kidney disease received no injury from the treatment

but instead the condition was improved under the accompanying dietetic

measures. Only one of these patients manifested any marked sequelae.

These were a slight spastic paralysis and total blindness. The mortality

was 41.3 per cent, but the age of a large proportion of the patients would

account in part for this.

Bezy, A. Epidemic Meningitis of Various Origins. [Arch, des

]\Ial. d Enf.. Dec. 17, 1917.]

Bezy comments on the unusual number of meningeal cases which

have come to his attention the last year. There were twenty-six, when
he had never before seen more than five in a year. He believes that

the meningeal reaction should be considered only a part of the whole

disease picture. Among his cases there were eleven of undoubted

tuberculous meningitis. In ten cases the menningococcus was found,

while in five no germs could be discovered.

Herrick, W. W. Intravenous Serum Treatment of Epidemic Cere-

brospinal Meningitis. [Archives Internal Medicine, April,

1918.]

This investigator bases his study of this epidemic upon the importance

of recognizing a premeningitic stage of meningococcus sepsis, of which

the meningitis is a secondary complication. Such has been the basis

of the clinical experience which he reports from the Base Hospital at

Camp Jackson upon 208 cases. Primary meningococcus sepsis was

recognized in almost half of the cases before the meninges were char-

acteristically involved. Besides, abortive cases and other atypical cases

were recognized and intravenous serum has been established upon a

sure basis with marked reduction of mortality and development of valu-

able methods of diagnosis both at the bedside and in the laboratory,

in spite of the many disadvantages of an inadequately equipped hospital

and an overworked staff. An unusual opportunity was however afforded

for studying the disease in its earliest stages on account of military

control, which brought about prompt report of symptoms.
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The first stage of meningococcus sepsis lasts from a few hours to

three days, usually forty-eight hours. Clinically the signs are low fever,

slow pulse with vagal irregularities, characteristic attitude, manner and

facies. The patient is resisting and wants to be let alone and resents

especially exposure to cold. The intelligence is good but there is a

remoteness of voice and expression. The temporal veins and those of

the forehead are full, the eyeballs are tender and there is cyanosis of

the face and in the margins of the ears. There is also often involve-

ment in the upper respiratory tract. The skin shows predominantly a

petechial rash, some cases sometimes a macular one, while in fulminating

cases purpura appears. The reflexes are a most valuable diagnostic

means in these early stages, the deep reflexes being unequally increased,

while in other infectious diseases the increase is uniform on both sides of

the body. There are often slight chills and headache is common and

may be most severe.

At first the spinal fluid is usually clear with a slight increase in

pressure, a normal number of cells, with or without a trace of globulin

and it reduces Fehling's solution. One or more pairs of meningococci

are usually found after careful examination. Repetition of lumbar

puncture often brings down the organisms, which Herrick believes have

been present in the cerebral-intraspinal spaces. The abortive types are

mild systemic cases, many of them with symptoms and signs of menin-

geal irritation but they do not have the rash. The spinal fluid may be

under increased pressure but contains generally no meningococci.

Diagnosis can be made only on the clinical picture and the possible

demonstration of the meningococcus in the spinal fluid, nasopharynx,

conjunctivae or blood stream. The cases quickly recover and their chief

interest lies in their extreme epidemiologic importance. The atypical

cases are reserved for a subsequent report. In the ordinary type the

evidence of meningitis develops gradually upon the general symptoms

already described. Unconsciousness is rare and the course may be

prolonged. Headache, stiff neck, positive Kernig and Brudzinski signs,

altered reflexes, irritatibility and the purulence of the spinal fluid are

the marked signs. Hydrocephalus is a present danger. There is severe

toxemia evident in the severe type with aggravation of the desire to be

let alone and depression. The upper respiratory tract is frequently in-

volved and there is also profound prostration, with unconsciousness

before secondary suppuration has become evident. The chief feature

is the startlingly rapid development of the petechial rash. Polyarthritis

is a frequent complication, but death may intervene before any such

complications appear. Intravenous serum treatment reveals in these

cases its astonishing effect, rousing the patient from coma and in a

short time reducing the other symptoms and quickly altering the

prognosis. The fulminating cases develop rapidly with a severe toxemia

and death may result very quickly with only mild premonitory symp-

toms. The temperature runs higher than in the other types, the pulse
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is rapid, vomiting is present, delirium, the petechial rash, and most
characteristically, extensive purpura. Blood culture or examination

of the spinal fluid readily confirms the clinical evidence. Meningitis

is usually not present. The complications in this disease point to the

view of a general sepsis. Sometimes a general toxemia arises after

the first symptoms disappear or there may be a nidus of infection from
vi'hich a relapse arises. Panophthalmitis is a serious sequela in some
cases and meningococci have been found present in the eye in large

numbers. Other eye complications have arisen and there have been

also cardiac complications. Pulmonary lesions are not uncommon and

arthritis has been frequent. Otitis media has also followed, also epidid-

ymitis and orchitis, also some cases of monoplegia. In many of these

complications meningococci have been found either in an obtainable

exudate or at necropsy. Epidemic cerebrospinal meningitis may occur

in conjunction with some other infection, for the meningococcus seems

to flourish in soil prepared by anything that lowers the body tone.

Necropsy revealed a remarkable dryness of bodily tissues, which accords

with the extreme thirst of the patients. In several cases it was demon-

strated that the exudate was subarachnoid and not immediately sub-

dural. The treatment here described has aimed to reach the organism

during the stage of systemic invasion rather than to attack a metastatic

focus of infection in the meninges. Experience has seemed to justify

the modification of the serum treatment, which formerly consisted of

intraspinal therapy alone, then of intraspinal combined with timid intra-

venous injection. The present author has used a bold intravenous

treatment with liberal drainage of the spinal fluid and the use of some-

times a considerable, unusually a small amount of serum intrathecally.

No ill effects have appeared from the large intravenous doses, while

small doses seem to have sometimes a harmful effect. The effort has

been to sterilize the blood in the early stages by these large intravenous

doses and then to follow by spinal drainage, and when meningitis is

established, serum is introduced into the spine to relieve headache which

may attend such drainage. Treatment must not be overdone and must

also be supplemented by morphine especially in the early stages. Chloral

and bromides may be of use to control symptoms. It is in the severe

types that the most striking results are obtained by the intravenous

therapy. Not only has it lessened the percentage of mortality by about

one half in the cases treated, but it has also markedly reduced the number

of complications, shortened the period of the disease and altered the

clinical picture, obviating much of the usual distressing signs and creat-

ing instead an atmosphere of cheerfulness and optimism in the wards.

Ventricular puncture did not seem justifiable. It is necessary some-

times to relax the muscles of the neck and even to manipulate the head

to facilitate the flow of fluid into the spine.
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SPINAL CORD.

Head, H. and Feamsides, E. G. Clinical Research and the Physi-

ology OF the Spinal Cord. [Brain, 40, i, 2, (Lancet)].

The war has given many opportunities of studying these results of

gross injuries of the spinal cord and cauda equina, and this study has

firmly established the physiological principles resulting from the clinical

work of Hughlings Jackson, the morphological investigations of Gaskell,

and the laboratory experiments of Sherrington, Langley, Anderson, and

others of the Cambridge school of physiologists. To an exposition of

certain of these phenomena the greater portion of the last number of

Brain (Vol. XL, Parts 2 and 3), edited by Dr. Henry Head, is devoted.

The number opens with a review of the innervation of bladder and

urethra, by Dr. E. G. Fearnsides, giving a retrospect of knowledge upon

the involuntary nervous system and its relations with the lower portion

of the spinal cord. Dr. Head and Captain G. Riddoch follow with a

paper on the automatic bladder, excessive sweating, and some other

reflex conditions, while in a third paper Captain Riddoch discusses the

reflex functions of the completely divided cord in man and compares

them with those of less severe lesions. All these authors agree with

Sherrington that inhibition is one of the most fundamental and uni-

versally applicable of all physiological conceptions. In his masterly

work on the integrative action of the nervous system Sherrington

showed rtiore than a decade ago that the basis for understanding the

activities of the central nervous system must be sought in its integrating

and adapting functions and the investigations now recorded by Head
and Riddoch, and by Riddoch alone, serve to emphasize the importance

of the mechanism which Sherrington has called postural in determining

the type of response in a man whose spinal cord has been severely

damaged. So long as this mechanism is intact, the impressions which

contantly pass from the otic labyrinths and somatic muscles to the

cerebellum, pons and mid-brain determine a state of tonic contraction

in the group of anti-gravity muscles. When the damage is severe

enough to destroy the postural mechanism the lower portion of the

spinal cord is found to react to stimuli of whatever origin in a manner

called mass-reflex by Head and Riddoch. Whenever the cord reacts

in this massive manner three types of adaptive response only have

been determined:

(a) Protective : A uni])hasic withdrawal of paralyzed parts after

"harmful" stimulation ("flexor spasms"), (b) Excretory: By this

form of activity the contents of the bladder and rectum are discharged,

whilst the skin over the parts sup])lied through sympathetic fibers de-

rived from the freed portions of the spinal cord is excited to intense

sweating, (c) Sexual: A primitive type of reaction which is excited to

activity by stimulation of either the external organs of generation or of

the paralyzed parts.
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Whenever, on the other hand, the postural system can be proved to

be still active, differentiation of somatic and visceral activities is found,

the massive type of response ceases, and the phenomena of inhibition,

as shown by a limitation in the range of eft'erent motor responses, make
their appearance. The reactions obtained from the central nervous

sj'Stem are now di-phasic or multi-phasic, while somatic and visceral

responses are separated. The receptive field for the flexion-reflex, for

example, now no longer extends over the whole of the paralyzed regions.

The clinical investigations recorded in these papers further go to prove

that the thoracico-lumbar outflow of the sympathetic nerve fibers, which

pass into the involuntary nervous system, regulate sweating and control

the functional activity of the bladder, are at origin segmentally ar-

ranged; and that the arrangement is closely similar to. if not absolutely

identical with, that which Gaskell. in 1886. showed to be true for lower

mammalia. In their course these efferent fibers are closely associate!

with aft'erent fibers passing similarly from the viscera, blood vessels,,

and other parts supplied by the eft'erent fibers. As a part of the gen-

eralized "mass-reflex" in cases of severe injury to the spinal cord, ex-

cessive sweating takes place over areas of skin supplied by sympathetic

nerve fibers originating below the level of the lesion. Even when the

bladder is freed from all central nervous connexions and control, it may
begin to expel its contents automatically as early as 25 days after the

injury. The form assumed by the activity of such an automatic bladder

is entirely independent of the site of the lesion in the spinal canal. In

the absence of the postural mechanism automatic evacuation may be

facilitated by the most various aft'erent impulses passing into the lower

portion of the spinal cord, unless a cauda equina lesion prevents the

impressions from reaching the cord. Through the aft'erent fibers asso-

ciated with the sympathetic outflow, and reaching the bladder via the

hypogastric nerves, a patient may be conscious of alterations of tension

within his bladder and yet be totally unable to eft'ect by conscious effort

its automatic activity. The lesson is drawn that in cases of spinal

lesion, whether due to injury or disease, it is essential to avoid exercis-

ing undue tension on the bladder wall when washing out the bladder

;

undue pressure diminishes the power of spontaneous evacuation and

retards the recovery of the vesical musculature.

Juarros, C. Unilateral Paralysis Agitaxs. [Siglo Med.. Dec. 8,

1917-]

Juarros finds confirmation for the ascribing of paralysis agitans to

some cerebral lesion in the fact that the tremor is limited exactly to

one side and that there is no sensation of heat or perspiration on tha:

side. The tremor would seem to be an indication of abnormally ex-

aggerated muscle tonus, which may be arrested by the inhibition pro-

duced by a voluntary movement during the period of the latter movement.
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Bristol, L. D. Comparative Study of Infantile Paralysis. [Jl.

Med. Research, Jan., 1918.]

Bristol presents the epidemiology of poliomyelitis in the possible

light of a widespread human pasteurellosis, in which the nonparalytic

cases represent chiefly the digestive and respiratory types of the disease

and the paralytic cases the nervous type. The disease may be spread

in a manner analogous to that of pasteurellosis in animals, either directly

by contact with the fresh secretions or excretions of an infected indi-

vidual, a healthy carrier or one diseased, or indirectly by insect carriers,

or perhaps in dust, and uncooked food or drink. The great variation

in virulence of the various bipolar bacilli must be considered. Thus

bipolar bacilli most virulent for one particular species of animal may

cause similar symptoms in other species though not with the same

virulence. In such cases it may be that sporadic cases, and small and

local outbreaks, might have their origin in lower animal reservoirs, but

that severe, widespread epidemics, and increasing prevalence of the

disease are explained by a passage of the human strain of the organ-

isms from person to person and with a steadily increasing virulence.

Hoessly, H. Sequels of Poliomyelitis. [Correspbl. f. Schw. Aerz.,

Mar. 9, 19-18.]

Hoessly reports a striking similarity in fifty-two patients undet

treatment for bilateral paralysis from poliomyelitis at the Zurich ortho-

pedic institute. In each case the paralysis had affected the antagonists

of the two feet so that one foot was in pronation and the other in

supination. He believes that this is more than a mere concident fact.

Regan. Skin and Throat Manifestations of Poliomyelitis.

[Archives of Pediatrics, Dec, 1917.]

Regan makes a detailed report of the throat involvement in polio-

myelitis during the early acute stage of the disease. There is con-

gestion of the faucial mucosa and the pharynx, while the soft palate

assumes only a deep red without much congestion, and often, besides,

a varying violaceous tinge, to some extent distinctive of poliomyelitis.

The congestion of scarlatina, in the mucous membrane of the throat,

is both more extensive and more intense than in acute anterior polio-

myelitis. It is accompanied also by a punctiform rash on the soft palate

and the throat is bright red in color. Rarely there is in poliomyelitis a

macular rash on the buccal surface, sometimes resembling Koplik's spots.

Otherwise the buccal mucosa shows only a slight change of color with

only occasionally the marked congestion of the blood vessels seen in

measles and scarlatina. Follicular exudation of the tonsils is very rare

and true membrane formation has not been found, but there is usually

a mild degree of inflammation. The gums are also inflamed occasion-

ally and there is some epithelial coating upon them. The tongue is

usually heavily coated, except at the edges and tip, with a grayish or

yellowish white covering.
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Sanz, E. F. Intraspixal Treatment of Syphilis of the Nervous
System. [Siglo Med., Nov. 10, 1917.]

Sanz reports marked success in the treatment of tabes from the

use of mercurialized or salvarsanized autoserum or spinal fluid. He
regards this as the only promising treatment in tabes. He precedes

this treatment with a course of mercury and salvarsan used intra-

venously and by extreme caution has avoided any ill effects. His results

have been disappearance of the greater part of the subjective symp-

toms, correction to a greater or less extent of the incoordination, and

improvement of the general condition. Even the knee jerk returned

on both sides. There is a local reaction with pains in the lumbar region

and limbs and other disagreeable sensations. The withdrawal of blood

to supply the necessary serum is also disagreeable to tabetics. The

cerebrospinal fluid does not seem to contain enough albumin to saturate

the mercury. His procedure was to inject mercuric chlorid from 0.5

to 3 mg., repeated in a month and increasing from the smallest to the

largest amount mentioned. It was always mixed with some of the

cerebropsinal fluid withdraws, keeping the total amount of fluid in-

jected always less than the total amount withdrawn. He believes that

this treatment is also a promising one for cerebrospinal syphilis and

general paresis, but there is danger that in these affections the treat-

ment might coincide with the sudden exacerbations to be expected in

these two affections. Also in one case where he treated a circumscribed

lesion in the lumbar spinal cord by intraspinal injection a violent reac-

tion on the part of the meninges resulted fatally.

Mendicini, A. Traumatic Pseudotabes. [Policlinico, Feb. 10, 1918.]

^Nlendicini reports three cases of wounds in which tabetic signs were

evident, but in which the course of improvement aided in the diagnosis

of traumatic pseudotabes. The symptoms in the first case resulted from

a wound of the cauda equina by a scrap of shell. There^was extinction

of the reflexes, pronouncd cough and sneezing sign, ataxia only in walk-

ing, lancinating pains and interference with sphincter functioning.

There was at first total paraplegia. In the second case, that of an

extrameningeal traumatic polyradiculitis, the paraplegia was fleeting

and' the sphincter functioning unimpaired. The third case gave evi-

dence of lumbosacral hematomyelia. The pseudotabetic symptoms are

evidence of an incomplete lesion of the cord and the prognosis is there-

fore good.

Castrex, M. R., Queirel, J. Raynaud's Disease and Paroxysmal

Hemoglobinuria of Syphilitic Origin. [Prensa Med., Jan. 20,

1918.]

The authors report a case which they diagnosed as ignored syphilis

with tobacco poisoning, the latter being held mainly responsible for a

permanent vasoconstriction resulting in the marked Raynaud clinical
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picture present. The patient had denied syphilis and the ^^ assermann

test was negative, but he acknowledged several attacks of gonorrhea.

For seven years there had been occasional hematuria. Raynaud's dis-

ease with moist gangrene had been developing for eleven months be-

ginning with a septic ingrown toenail. He had lost 42 lbs. in weight.

After suffering greatly once from the cold, though lying in bed, he had

voided almost pure blood. The clinical conditions were promptly re-

stored to normal on administration of specific treatment for syphilis, in

spite of the negative results of the Wassermann and blood tests.

Raventos. R. Lumbar Puxcture ix Children. [Rev. d. Cienc. ^Med.

de Barcelona, Dec, 191 7.]

Reventos emphasizes the importance of lumbar puncture in children

as well as the ease and safety with which it can be performed. He
believes that proper treatment depends upon the determination of the

number of germs in the cerebrospinal fiuid and the former neglect of

this has been responsible for many deaths. He enumerates the advan-

tages for lumbar puncture which the child has over the adult. The

distance from the skin to the dura is less and the meningeal sac reaches

down lower proportionately; the tissues are more easily penetrable; the

spine is more elastic and permits the vertebrae to be spread furrner

apart than in adults and the spinous processes are shorter and hori-

zontal. He gives illustrations of the exact anatomic conditions in the

region taken from fifty-five cadavers also of the trunk cut horizontally

at the point where the puncture is made.

Levinson, A. History of Cerebrospinal Fluid. [American Journal

of Syphilis, Vol. H. Xo. 2.]

The existence of fluid in the brain. Levinson finds, was known to

the ancients only in pathologic cases and at first as water on the brain.

The brain was spoken of as a gland which secreted a fluid which poured

into the pharynx. Herophilus (about 300 B. C.) must have observed

the cerebrospinal fluid in his many dissections, though no record of

such observation is extant. His descriptions of the ventricles refer

only to their being the seat of the soul. Later writers even down to

Vesalius discuss the localization of the soul and of the dift'erent mental

faculties without any reference to the fluid. The choroid plexus is

mentioned but not as related to the cerebrospinal fluid. Varoli (1543-

1575) denied the existence of pneuma in the ventricles, insisting instead

that this space was filled with fluid. Domenico Cotugno is credited

with the first conventional description of cerebrospinal fluid, though

it is also claimed that Valsalva had seen such a fluid in cutting the cord

membrane of a dog. In 1764 Robert W'hytt described tuberculous

meningitis, the manifestations of which he attributed to a serous exu-

date. Later he included under acute hydrochephalus all cases of acute

brain disease in a work entitled " Observations on the Dropsy of the
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Brain." Haller discusses this fluid as secreted from the blood but

generally escaping again in the form of vapor in the healthy person,

the excess, if there is any, descending " through the bottom of the

ventricles to the base of the skull and into the loose cavity of the spinal

marrow." He thought that the fluid was continued into the small

vessels of the medulla and into the nerves, causing both sense and

motion.

]Magendie was the first to give an actual description of the cerebro-

spinal fluid and to give a clearer conception of its workings. He noted

the liquid surrounding the medulla as well as the brain and cerebellum,

as he expresses it, and to it he gives the name of the cephalorachidian

or cephalospinal fluid. He attributes a protective and a lubricating

function to the fluid and states the arachnoid secretes even a perspira-

tory fluid.

In 1856 Middledorpf performed a cerebral puncture upon the living,

but it was Corning who first performed spinal puncture. Although he

does not describe his technic, he suggested from his experience in in-

jecting hydrochlorate of cocaine that great therapeutic advantage might

accrue. In 1891 W. Essex Winter reported the drainage of spinal

fluid in tuberculous meningitis with immediate improvement of symp-

toms, though the disease in each case later proved fatal. Among those

who followed Winter it was Quincke who simplified and perfected

spinal puncture and established the technic in use at the present time.

He reports successful procedure in hydrocephalus and advises its thera-

peutic employment in cases of marked cerebral pressure, especially in

tuberculous and acute hydrocephalus. He also measured the pressure

of the fluid and studied to some extent its chemical composition. Later

its value in diagnosis was recognized and reported and its employment

for this purpose has advanced rapidly until it has become a routine

measure diagnostically as well as therapeutically.

At present research centers chiefly about the source of the cerebro-

spinal fluid. Among important theories regarding it is that of Magendie

that it is protective in nature ; of Gaskell, that it is a primitive digestive

juice; of Dandy that it is concerned in respiration through the choroid

plexus, which acts as an intracerebral gill. Petit and Gerard believes

that the fluid contains an internal secretion, ^lott that it circulate?

in the perivascular and pericellular channels, giving up possibly water

and carbon dioxide and taking up oxygen and sugar. Halliburton con-

siders it a Locke's modification of a Ringer's solution which bathes the

neurones, others believe that it destroys toxic substance and Mestrezat

that it is a dialysate of the plasma on specially differentiated epithelium,

like the aqueous humor of the eye.

Every discovery in bacteriology is related to the history of the

spinal fluid. Koch's discovery of the tubercle bacillus substituted tuber-

culous meningitis for the older term acute hydrocephalus, the term

meningococcus meningitis came to define better '" spotted fever " and
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" epidemic cephalalgia " while Fraenckel's discovery of pneumococcus

threw light upon the suppurative meningitides. The most marked ad-

vance has been made in the study of syphilis. The spinal fluid served

as the chief medium in the discovery of the spirochete pallida, of com-

plement fixation and for Ehrlich's work on immunity and Wassermann's

serologic test. The Wassermann test in the spinal fluid is one of the

earliest and best guides in the diagnosis of syphilis. Chemistry has

not yet proved its full therapeutic relationship to the cerebrospinal fluid,

but serology has achieved much in this line, though even here there is

room for much advance in the future. Physical chemistry is also

manifesting its dependence upon the spinal fluid.

Steiner. Disseminated Sclerosis. [Editorial, Br. Med. Jl.]

It is said that after locomotor ataxia disseminated sclerosis is the

next commonest nervous disease. Very little is known about its etiol-

ogy, and it has been looked upon as a primary degeneration. Clinically,

however, it presents many signs of a specific infection. The first

attack is sometimes a very acute illness, and the recurrences suggest

the revival of a latent infection. The anatomical lesions in cases which

have run an acute course, opnsisting of inflammatory and exudative

changes in the walls of small blood vessels throughout the central

nervous system, are very suggestive of infection. These inflammatory

changes are, moreover, present in areas where glia is poorly developed,

which is against the idea that a primary degenerative change in the

glia is the foundation of the pathological anatomy of the disease. Vari-

ous workers, including Jiirgens, Siemerling and Raecke, and Bullock,

have attempted to transmit the disease from man to animals without

result. Steiner, just before the outbreak of the war, was able to pro-

duce in a rabbit by inoculation of cerebrospinal fluid from an acute

human case, a disease with marked nervous symptoms, which ended

fatally about six weeks after inoculation. Since then further experi-

ments have been carried out, the blood and cerebrospinal fluid from

acutely developing human cases being used for inoculation. Guinea

pigs, rabbits, mice, and one monkey have been the subjects of the tests,

and the inoculations were made intraperitoneally, intracardially, and

intraocularly. The authors describe interesting results in guinea pigs

after intraperitoneal injections of cerebrospinal fluid, and in rabbits

after intraocular inoculations. Control experiments with the blood and

cerebrospinal fluid of patients suffering from other diseases, and of

healthy persons, were completely negative. In the guinea pig the dis-

ease may develop and end fatally at periods varying from three days

to twelve weeks. The symptoms all point to involvement of the central

nervous system. The animal sits humped up, moves about with diffi-

culty, and finally becomes paralyzed in the limbs. Death ensues as

a rule within about nine hours after the onset of paralysis. In rabbits

the symptoms are at first not referable to the nervous system. The
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animal becomes thin, and its fur dry; later a severe illness sets in sud-

denly, and ends in paralysis and death. No macroscopic changes have

been observed in the experimental animals post mortem, and the

histological changes have not yet been worked out. Cultures from

the blood and from the organs of the animal were one and all sterile.

In films of blood both from the guinea pigs and rabbits, which died with

paralytic symptoms, the authors were able to recognize spirochetes.

The methods used were dark-ground illumination, Giemsa's stain, and

Loeffler's stain. In only one case were spirochaetes found in the animals

by Levaditi's silver method, and then only in the liver. The spirochetes

are described as morphologically very similar to those of spirochetal

jaundice. Under dark-ground illumination they are very actively motile.

Further work on the subject is stated to be in progress.

Hassin, G. B. and Carrol, E. P. Sacral Tabes. [Journal A. ]\I. A.,

Marqh 16, 191 8.]

The authors say that it was customary formerly to classify cases of

tabes according to their localization in the cord. Cases are, however,

occasionally met with in which the lesion is principally confined to the

sacral roots, and they report such a one, in which the exclusive in-

volvement of the sacral roots produced a classical picture of a lesion

of the cormis medullaris, the rest of the cord being found on necropsy

to be normal. The authors remark that cases of sacral tabes are scien-

tificially and practically of great value. Their scientific value lies in

the fact that they offer unusual opportunities for studying the probable

course of the sacral root fibers within the spinal cord, and their practical

value lies in the fact that some cases of so-called conus lesion may be

nothing but tabes, and they publish their cases strongly suggesting this

possibility.

MacRobert, R. G-. Lumbar Puxcture Headache. [Journal A. M. A.,

May II, 1918.]

MacRobert says that lumbar puncture headache differs from all

other headaches in that, being present when the patient is sitting up,

it completely disappears when he lies down. It is throbbing and severe,

and is felt mostly in the frontal and occipital regions, and no drugs

give sufficient relief to allow the patient to walk about. Regarding

causative or influencing factors of the headache, various speculations

have been made concerning the importance of such points as the rapidity

of withdrawel of spinal fluid, its degree of pressure at the time of punc-

ture, the position of the patient during the puncture, his age and his

disease condition. Some observers believe that lying flat on the back

for twenty-four hours following puncture, the presence or absence of

syphilis, and the amount of fluid withdrawn, are important. The

twenty-four hours' supine position has been the practice in the Neuro-

logical Institute. This should give time for the replacement of the
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small amount of fluid withdrawn. Out of a series of thirty cases in

which this point was strictly adhered to, twelve developed the typical

severe headache. His observations do not lead him to put much stress

on the presence or absence of syphilis, but the question of the amount

of fluid withdrawn is interesting. The equal liability of headache after

the withdrawal of 2 c.c. and 20 c.c. has often been demonstrated.

While the consensus of opinion is that the amount of fluid withdrawn

has an influence, it seems ridiculous, since the amount of cerebrospinal

fluid secreted during the day is probably 60 c.c. or more, that the

withdrawal of 2 to 5 c.c. could be able to alter the intracranial situation

sufficient to cause violent headache of seven or more days' duration.

Consideration of these facts leads him to look further for the cause.

The author says one can soon convince oneself, by trying it on the

cadaver, that a puncture of the intradural membrane usually persists as

a clean edged, round hole, and he asks, " Why may there not be a

continuous leakage ? " The spinal fluid is always under sortie pressure,

and the closure of the puncture hole usually takes place, he thinks, in

the following way : The arachnoid tissue, as it drops from the point of

the departing needle, is pressed against the dura mater, blocking it,

or if this is not the case, it passes through the dural hole forming a

sort of spout or wick for the easy drainage of the total cerebrospinal

fluid sac. The brain, normally, rests practically on a water cushion

which is made less perfect by the withdrawal of fluid, and if the leak-

age is continuous we may expect the pressure of the brain weight on

the clivus of the occipital bone must be greatly increased when the

patient sits up. This headache can be understood as due to the sudden

"heightened intracranial pressure due to the rise of pressure in the

cerebral veins ; its entire relief, when patient lies down, as due to the

fall of pressure when the weight is removed from the veins on the

clivus." In the course of a week the puncture hole fills, the spinal fluid

rapidly secretes and the integrity of the brain cushion or water-bed

under the brain is restored.
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Carroll, Robert S. The ]\Iastery of Nervousness. Based upon Self

Reeducation. The Macmillan Company, New York.

There is such a strong positive note in this book that it cannot fail

to help its readers to a mastery of themselves, which as the author ex-

plains, would be a mastery of nervousness. He starts out to show the

greatness and power of man in his nervous endowment, the mechanism
which has been evolved in him for control and use of his environment

through adjustment to that environment. For it is through his nervous

system in its reactions to external and internal stimuli that these are

accomplished. Yet it is through this system, in a disturbance of these

reactions, that he has realized his chief sufferings also.

This disastrous state of things is due not to the insensate nerves

themselves, as common speech has it, but to misdirection of energy and

effort through these channels of mental activity. Some of these mani-

festations of uncontrolled response to stimuli are outlined in various

types of nervousness. The preparation for such uncontrolled activity

which comes through heredity, home training and early education is

mentioned. Much attention is given to the difference between over-

eating and unwise eating with stress upon the influence upon the tissues

of the disproportion of substances taken into the body. Upon eating

errors is charged a great deal of the nervous suft'ering which man
endures, and moreover upon the undue attention which he gives to his

digestive apparatus. The author has here too greatly exaggerated

effect as cause. The gospel of work is preached in clearest terms, as

well as that of wisely chosen play, both methods whereby interest and

attention are diverted to that form of activity which is the healthy

expression of a psychic nature, and which has built it up and directs it to

effective ends.

There is recognition of the varied and distracting play of emotions

and the need for a reasonable control. The chapter which urges the

cultivation of wills rather than ills defines as will merely that freedom

with which one chooses and directs his action along the path which

brings the best control of the many emotions and accomplishes the

most efficient purpose. From such a point of view rebellion, self-pity,

worry, all the discord which weakens and mars life, appears as the

result of defective adjustments and lack of wise control. In adopting

such an attitude of wise control self will be really fulfilled and harmony

realized.

The point of view of the book is stimulating and wholesome, with a

just appreciation of the true nature of man in his need for activity and

189
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his truest health therein. The way to this goal is not made clear

enough for those who have lost it. Setting the goal before them is not

enough. There is need still of a deeper understanding and accounting

of the instinctive factors of psychical life and the part they play ob-

scurely hidden from the best conscious endeavor. Only thus is there

complete appreciation why effort goes astray in seeking adjustment and

help to have these ideals made practicable for those who need them

most. Jelliffe.

Ballard, E. Fryer. An Epitome of Mental Disorders. A Practical

Guide ' to Aetiology, Diagnosis, and Treatment. For Practi-

tioners, Asylum, and R. A. ]M. C. Officers. Philadelphia, P. Blakis-

tons Son and Company.

This book presents in a conveniently epitomized form the chief syn-

dromes in mental disorders with an accompanying brief description of

each syndrome. It is to be questioned however whether the approach

here to the clinical problems involved will not be more misleading than

helpful. The author admits that his brief presentation must necessarily

be somewhat dogmatic, but it is doubtful whether there can be any

value to the practising physician in making use of such an exposition

of mental disorders. Mere descriptions of symptoms and syndromes

are more meaningless in this than in any other department of medicine

and only serve to give a false security in diagnosis, which can be of no

real guide to the understanding and treatment of these disorders.

Beyond an emphasis upon physical causation such as toxic factors,

there is little appreciation of the actual dynamic forces at work produc-

ing either an effectual and healthy reaction toward life or any one of

the disordered manifestations of inability to cope with life's demands.

A " psychical instability " is recognized and a " special temperament or

diathesis " but they are not followed up as offering interpretative ex-

planation of the form of psychic disturbance which manifests itself, or

as directing to the mode of therapeutic approach. Certain unfortunate

statements distort or annul a better therapy, which the author may have

in mind. Advice to help the patient to face the conflict over instinct,

and then render the instinct as unconscious as possible while sublimating

it, and specifically to teach the unstable child at puberty the sexual

scheme of things and subsequently give him a course of bromides, is con-

fusing to say the least. When further it is advised that such a child

should marry early it would seem that mental disorder needs far more

insight into its causes and its mechanisms than is schematically outlined

here. It would have been better if the writer had adhered to his con-

fessed lock of qualification to speak upon psychoanalysis. As it is

his statements are only partially true, for he has not investigated the

real principles and methods of psychoanalysis and therefore falsifies its

therapy and fails in grasping the understanding of the workings of the

mind, sick or well, upon which that therapy is based.
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A little more of the unity of mental life underlying the various

abberations has crept into the latter part of the book but the depth

and the power and the meaning of the various facts of mental life are

not even suggested. The section on shell-shock perhaps comes as near

to a recognition of the underlying whole out of which various disorders

arise, as any part of the book.

Lambertson.

Bruce, H. Addington. Handicaps of Childhood. New York, Dodd.

Mead and Company.

The author of this book has sent it out with the definite purpose of

following up his former writings to parents and bringing the latter to a

clearer understanding of the psychological responsibility involved in

child rearing. Because this is making itself felt as foremost and funda-

mental in the parents' duty, there is need for enlightenment and emphasis

along certain very definite lines. The particular features of the psy-

chology of childhood and of its treatment, which are introduced for

discussion, are those which are sometimes fairly obvious but too often

considered as of but small moment or practically negligible or they are

ignored because of the parents' complete ignorance of these factors,

or indeed of any of the details of child psychology.

First of all attention is called to the possibility and importance of

detecting and subjecting to early correction traits of mental weakness,

feeblemindedness or conditions which simulate true feeblemindedness

but which are quite possible of correction if promptly and wisely handled.

Then such ordinary but immeasurably important factors as that of

being the traits manifested by the only child or the handicap of stam-

mering or sleep walking or sulking, all these things are presented from

the point of view which recognizes underlying causes, not merely

symptomatic recognition of these things. It is emphasized that cor-

rective treatment and adjustment together with prophylaxis all belong

must be approached from this side. The whole matter comes back to a

question of adaptability and the necessity of training a child to make

successful adaptation to the world, rather than to retreat to a distorted

world of his own private wishes and reactions and the difficulties, such

as these discussed, which arise out of this unfortunate attitude.

For this reason it is shown how success in treatment has resulted

from probing childhood sources and beginnings of difficulties, and it

is insisted that prophylaxis lies there also. The style of the book is

simple but clearly instructive and will compel the attention of those to

whom the message is primarily directed.

Some of the conceptions of the dynamic factors active in childhood

and underlying the disturbances might be still more comprehensively

broadened and yet deepened also in recognizing the unity of striving

which is the center of each life. Nevertheless the book is a distinct
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contribution to popular thinking in the direction of a thoroughly analytic

understanding of the practical psychology of childhood.

Jelliffe.

Stevenson, B. L. Socio-Anthropometry. An Inter-Racial Critique.

Boston, Richard G. Badger; Toronto, The Copp Clark Co.

This is a brief but compact study of three racial types of Europe,

the Teutonic, represented for this study by England and Scandinavia, the

Alpine race, represented in Russia and France and the Mediterranean

race, of which Italy serves as the illustration. These are given inten-

sive study in regard to the obvious characteristics which make up the

material for anthropometry or physio-anthropology. It is the author's

purpose to determine from these data which he has gathered here and

from the discussion of the more sociological traits, whether the latter

run parallel to the former and how far one can be considered dependent

upon the other, -or can be concluded from the other.

His discussion makes a very interesting and instructive epitome of

the history of these respective races and the character of their racial

traits, while his conclusions emphasize the futility of approaching either

sociological or anthropometric problems through the medium of the

other. Sociology is too much concerned with a fluid fluctuating mani-

festation of human endeavor and human development to be represent-

able in these terms of physical or physio-anthropologic measurement

and it cannot be proved that the two run in a parallelism. One feels

that Stevenson's conclusion would be even more strengthened and the

proper relation of the two forms of study of humanity, as typified in

these three important races, made much more clear and emphatic in a

still wider definition of sociological development, carrying it still further

back and deeper into the energy expression of the human race. For

this conditions social development, constantly modifies and enlarges it

and offers the interesting and stimulating question as to how far it

has been responsible for the very forms and physical traits with which

anthropometry works. The study tends in that direction but has only

barely suggested it.

Jelliffe.
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There has been a recent revival of an old interest in the relation

of tuberculosis to dementia praecox. Physicians in hospitals for

the insane have for years suspected that some sort of relation holds

between the two diseases. Occasional references in the literature

have suggested that a certain number of cases of dementia prsecox

might possibly be regarded as actually tuberculous. Still more re-

cently some American work by Gosline^ and by Cotton- has attracted

attention.

On account of extensive statistics available in Massachusetts,

we have thought it worth while to communicate the present note,

which may bring into view some of the more general aspects of the

problem.

^ GosIIne, Newer Conceptions of Dementia Praecox based on Unrecog-
nized Work, Jour. Lab. and Clinical Medicine, Vol. II, No. 10, July, 1917.

2 Cotton, Corson White, and Stevenson, The Relation of Focal Infec-

tions to Nervous Conditions. Read at the American Neurological Associa-
tion, May, 1917.
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We assume that it is not a question of local tuberculosis in the

sense of known forms of the meningeal disease that anyone now

thinks of tuberculosis in relation with dementia prsecox, even

though occasional cases of meningeal tuberculosis or of solitary

tubercle^* might be shown to exhibit symptoms indistinguishable

from those of dementia prsecox. It is not the contention of anyone

that dementia prascox is in that simple way to be resolved. It is a

more subtle relation than is imagined, namely, a relation with toxins

or other chemical products of the disease. In short, the technique

of the bacteriologist, serologist and immunologist ought certainly to

be brought to bear on the whole question.

There is some reason for supposing that dementia prsecox is

not so much a disease as a group of diseases having very possibly

each a separate genesis or etiology, in fact, so far as Kraepelin, the

original deviser of the concept of dementia prsecox, is concerned,

there seems to be nothing in his account inconsistent with the poly-

adic theory of dementia prsecox. We have elsewhere* aired the

view that we should perhaps speak of dementia prsecox and allied

forms of disease as the schizophrenias, following the suggestion of

Bleuler that schizophrenia or dissociation of mental processes was

the first characteristic feature of the disease. The only monadic

thing, logically speaking, about, dementia prsecox is very probably

this selfsame schizophrenia of Bleuler; and Kraepelin himself has

gone so far as to even adopt the term schizophrenia as a proper

adjective for the description of sundry dementia prsecox patients.

Now if the schizophrenias form a polyadic group corresponding

with a botanical order, then there could be no insuperable obstacle

to the idea that there may be, as it were, a separate genus in the

group of tuberculous origin. There might well be a Schizophrenia

tuberculosa; but if no scientific proof can be brought of a Schizo-

phrenia tuberculosa and all we have left is a discovery that sundry

cases of tuberculosis present the clinical appearance and follow the

clinical course of schizophrenia, then all we would remain with

would be a Tuberculosis schizophrenoides.

The question then remains quite open so far as any intensive

work in the immunological direction goes and I am inclined to think

that such efforts as those of Cotton and Gosline are very serviceable

in our endeavors to advance knowledge in one of the most obscure

parts of psychiatry.

3 Southard and Canavan, Focal Lesions of the Cortex of the Left An-
gular Gyrus in Two Cases of Late Catatonia, American Journal of Insanity,

Vol. LXXII, No. 3, January, 1916.
4 Southard, A Key to the Practical Grouping of Mental Diseases, JouR.

Nervous and Ment.\l Disease, Vol. 47, No. i, January, 1918, pp. i-ig.
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If we turn to the question from the hmited statistical point of

view available from such a series as the Massachusetts autopsy

series, we find beyond peradventure that there is a considerable

number of cases of dementia prsecox which are not tuberculous so

far as high standard routine autopsies are concerned. The follow-

ing brief table shows the autopsied cases available for statistical

study.

Autopsies in Massachusetts institutions for the insane . . 5,040
Dementia prsecox 403 (8 per cent.)

Manic-depressive psychosis 339 (7 per cent.)

It is important to consider in all statistical studies of dementia

prsecox identical figures for the sister disease, manic-depressive

psychosis, since both diseases are commonly accounted functional

rather than organic in the sense of gross disease of the nervous

system. Yet in other respects the two diseases or disease groups

are commonly regarded as quite distinct. The following table con-

trasts the situation with regard to tuberculosis in dementia prsecox

with that in the manic-depressive group.

Dementia Manic-
Prsecox Depressive

Cases 403 339
Deaths assigned to tubercle 120 43

Other cases of tubercle 181 181

Total proved 301 224
?: Adhesions found 15 20

Total conceivable 316 244
Non-tubercle, anatomically 87 95

It wall be noted from this chart that a good many more cases

died of tuberculosis in dementia prsecox than in manic-depressive

psychosis (120 in 403 dementia prsecox as compared with 43 in 339
manic-depressive). Moreover, when we add into the list the other

cases of tuberculosis, present but not the chief cause of death, we
find that dementia prsecox still leads manic-depressive psychosis in

the number of cases of tuberculosis. Three fourths of all cases of

dementia prsecox die with proved tuberculosis, whereas but two

thirds of manic-depressive cases die with the disease.

Without special statistical proof of the matter, it is well known
that dementia prsecox cases live longer in institutions than do manic-

depressive cases and accordingly must have a longer period in which

to develop the disease or even in which to catch it. For the mo-

ment, however, the question is whether there are any cases of recog-

nized dementia prsecox which are demonstrably not tuberculous.^

5 Southard and Canavan. On the Focality of Microscopic Brain Lesions
found in Dementia Prseccsx. Read at Association of American Physicians,
May, 1917.
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Sundry cases of adhesions in various parts of the body not clearly

tuberculous but possibly tuberculous might be added as in Table II

to the lists, but with these additions the total number of cases of

dementia prgecox which had tuberculosis or conceivably might have

had tuberculosis during their lives as indicated by the autopsies

was 316 in the total 403: the same figure for manic-depressive psy-

chosis stands at 244 in 339. In short, from the anatomical point

of view we are left with 87 cases of dementia prsecox and 95 cases

of manic-depressive psychosis which were anatomically non-tuber-

culous. We remain then with a group of 87 cases of dementia

prsecox in which the tuberculous hypothesis could not be raised as

to etiology on any anatomical grounds.

All Cases of Dementia Pr.ecox Free from Tuberculosis

Causes of Death
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Daxvers Dementia Pr.ecox

t, Tubercle f, i? Tubercle

Cases 36 27
Average duration 11+ years 1 1 -\- years
Cases I — years 3 4
Cases lo + j-ears 14 10
Symptoms in one half the cases 3 3

Allopsychic delusions 21 16

Dementia 21 15
Resistiveness 20 [10]
A'lotor restlessness [13] 13

Symptoms in one fifth the cases 22 cases 18

Mannerisms 12 > o
Suicidal acts 7 > o
Somatopsychic delusions 5 < 6
Irritability 4 < 6

Special symptoms

:

Psychomotor excitement 17 II

Exaltation, euplioria.expansiveness 6 5

tion was in both groups of cases somewhat over eleven years. In

discussion we may speak of the cases in the left-hand column as the

tuberculous cases of dementia prsecox and those in the right-hand

column as the non-tuberculous, without, however, attempting to

state that the tuberculosis in the left-hand column group has any-

thing to do with the symptoms whatever.

The tuberculous victims of dementia praecox are not more subject

to dementia than the non-tuberculous, and they appear to be equally

subject to delusions of persecution and other allopsychic delvtsions as

are the non-tuberculous. Whatever the dementing process in

dementia praecox may at bottom be, it would not appear to be espe-

cially altered by the occurrence or non-occurrence of tuberculosis.

When it comes to catatonic symptoms, such as resistiveness and

mannerisms, there is, superficially at least, another story. The tu-

berculous cases are more subject to resistiveness (56 per cent, as

against 37 per cent, in the non-tuberculous) and it is curious that

not a single case of non-tuberculous dementia praecox happened to

exhibit mannerisms (33 per cent, of the tuberculous cases man-

neristic). Psychomotor excitement also occurs more frequently in

the tuberculous group, and there is a slight excess of other maniacal

or hypomaniacal symptoms in this group.

Accordingly, one might lay down a hypothesis to the effect that

hyperkinesis*^ in dementia praecox was somewhat favored by the

occurrence of tuberculosis. The hypothesis, put thus broadly, can-

not be upheld, however, since so clearly a hyperkinetic symptom as

6 Southard, The Association of Various Hyperkinetic Symptoms with

Partial Lesions of the Optic Thalamus, Jour, of Nervous and Mental Dis-
ease, Vol. 41, No. 9, October, 1914, pp. 617-639.
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motor restlessness occurs in about half of the non-tuberculous cases.

Moreover, there are somewhat more cases of irritability in the non-

tuberculous group than in the tuberculous group. Without en-

deavoring to analyze the nature of motor restlessness and irrita-

bility, it is clear that they are in general more peripheral in their

seat than such catatonic symptoms as mannerisms and perhaps re-

sistiveness. Certainly psychomotor excitement is far more central

an afifair than motor restlessness.

Accordingly, the hypothesis that tuberculosis has something to

do with the overactivity or hyperkinetic tendency on the part of

victims of dementia prsecox would have to be modified in one re-

spect. We should have to say that there was a greater tendency to

hyperkinesis of central origin in the tuberculous victims of dementia

prsecox than in the non-tuberculous victims. Of course, the nature

of catatonia is such that an actual inhibition and masking of such

symptoms as motor restlessness and irritability might be conceived

to occur, so that an appendix to the hypothesis might be drawn to

the effect that tuberculosis in dementia prsecox not only tends to

increase psychogenic (cortical) hyperkinesis but also tends to sup-

press peripheral forms of hyperkinesis.

Omitting reference to such hypothesis, we may state the statis-

tical facts as follows : The tuberculous victim of dementia prsecox

is statistically more apt to be resistive, violent and subject to spells

of psychomotor excitement; slightly more subject to delusions in-

volving personality ; and more suicidal, manneristic, disoriented,

confused, than non-tuberculous victims ; the tuberculous victim is

also at times indifferent and apathetic or even depressed. Taking

these facts as they stand, another hypothesis might be raised to the

effect that the tuberculous victim of dementia prsecox takes on more
symptoms looking in the direction of manic-depressive psychosis

than do the non-tuberculous victims of dementia prsecox. Perhaps

the real point here is that the somatic feature, tuberculosis, has

entered to modify the picture of dementia prsecox. Now, inasmuch

as we commonly recognize that manic-depressive psychoses are

probably somatic (non-encephalic in origin), we should not go far

wrong if we claimed that tuberculous dementia prsecox ought to

show more symptoms resembling those of manic-depressive psy-

chosis than non-tuberculous cases.

A non-tuberculous victim of dementia prsecox is statistically

more apt to be peripherally restless, at times mute, given to refusal

of food and subject to somatic delusions.

As above stated, both groups have in common a tendency to
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dementia and to paranoid delusions. They present no large differ-

ences in their tendency to auditory hallucinations, insomnia, inco-

herence, amnesia. The actual figures for the occurrence of these

symptoms for the two groups is given in Table V.

Tuberculous

Cases 36
Dementia 21

Allopsj'chic delusions 21

Resistiveness 20
Psychomotor excitement 17
Violence 17

Auditory hallucinations 16

Autopsj'chic delusions 16

Motor restlessness 13

Disorientation 13

Mutism 12

Mannerisms 12

Insomnia 10

Incoherence 10

Amnesia 9
Confusion 9

Depression 9
Visual hallucinations 8
Indifference 8
Sicchasia 7
Suicidal acts 7

Apathy 7
Catatonia 7
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prsecox were actually victims of the disease and not subject to erro-

neous diagnosis was taken up in the statistical study from the Dan-

vers symptom catalogue from which 36 cases dead of tubercle were

taken to contrast with 27 cases dying without the slightest evidence

of tuberculosis whatever. Some of the most characteristic symp-

toms of dementia prsecox were found equally distributed in the two

groups and strongly represented in both, so that no major doubt

can be raised as to the accuracy of the diagnosis of dementia prsecox

in the non-tuberculous group. For example, the fundamental

symptoms of dementia and delusions of paranoid type are found

equally represented in both. Nor was it found that the funda-

mental symptom, dementia, was more frequently shown in the

fatally tuberculous cases than in the others.

An interesting question is raised by the distribution of hyper-

kinetic and catatonic symptoms. Tuberculosis appears to dispose

certain cases to catatonia and to hyperkinetic symptoms of a pre-

sumably psychogenic or cortical nature. Per contra, the non-tuber-

culous cases showed more instances of the peripheral symptom,

motor restlessness, than did the tuberculous cases. Can it be true

that tuberculosis inclines the dementia prsecox victim more to cata-

tonia {central hyperkinesis) and less (perhaps by processes of inhi-

bition) to peripheral forms of hyperkinesis than do the conditions

that prevail in the non-tuberculous group?

Another hypothesis raised by this statistical study is whether

tuberculosis does not cause a trend of symptoms in dementia prsecox

over toward manic-depressive psychosis. Does not the superposi-

tion of a somatic feature like tuberculosis upon the encephalic or

psychogenic picture of dementia prsecox cause also a superposition

of sundry features showing an alliance with those of manic-

depressive psychosis? Or, put more briefly, does not tuberculosis

tend to make dementia prsecox look more at times like manic-

depressive psychosis than dementia prsecox is ordinarily likely to

look ?



REPORT OF A CASE OF SPINA BIFIDA OCCULTA IN
CERVICAL REGION

By Samuel N. Clark, M.D.,

OF CHICAGO, ILL.

Spina bifida occurs not infrequently as shown by the fact that

in England during the year 1882., 647 deaths were reported as due

to this condition. Presumably most of these deaths occurred shortly

after birth and were due to the more marked instances of failure of

the vertebral plates to close resulting in meningomyelocele or pos-

sibly meningocele.

All varieties of spina bifida occur most frequently in the lumbo-

sacral region, whereas, among 385 cases which had been operated

upon, Moore^ found only 91^ per cent, occurring in the cervical

region. It has been estimated that of all varieties in all regions the

occult comprises only 5 per cent.- Brickner,^ in 1909, collected

altogether 85 cases of spina bifida occulta from the literature. He
failed to speak of the proportion of cases in which the cervical

region was involved. From these references it seems obvious that

the type referred to in the title of this paper is uncommon and the

brief presentation of a case may be justified.

Case I.N., 13 years of age.

History.—A family history was obtained for two generations

only. The father is 43 years old and is " tuberculous." The mother

died at 38 years, 10 days following childbirth. According to the

patient the mother was " paralyzed," the paralysis beginning one year

before her death and gradually involving the upper and later the

lower extremities. No further details concerning this disorder were

learned. A sister of the mother had no knowledge of it. A brother

21 years of age is " healthy." A brother 10 years of age is " nerv-

ous." A brother died at 3 years, cause unknown, and a sister

died in infancy. Of these the oldest brother is the only one born

before the patient.

As far as known the birth of the patient was at full term, not

difficult and followed an uneventful pregnancy. She cried a great

deal as an infant and was constipated, but otherwise seemed well.

1 Jas. E. Moore, Journal of Surgery, Gynecology and Obstetrics, August,

1905.
2 Augustus Thorndike, Reference Handbook of Medical Sciences, 1917.

3 Walter M. Brickner, Medical Record, May, 1909.
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She walked between one and two years of age and the aunt believed

that talking and eruption of the teeth occurred at the " usual time."

She had diphtheria, measles, chickenpox and whooping cough

at intervals after the age of 6, but none of these was followed by

sequelae.

Case I. N., Dimple with tuft of hair between fourth and fifth cervical spines.

She attended school and learned rapidly ; at 13 years was in the

seventh grade. She made friends easily and was of a happy, cheer-

ful disposition.

It was noted from birth that the patient had a small depression

in the median line on back of neck out of which grew a small tuft

of hair. Although the upper extremities seemed to develop nor-

mally the patient never was able to use the hands as well as the ordi-
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nary child. She could sweep, carry or push objects of weight and
play ordinary games in which finer movements of the hands were
not involved. She was not clumsy except in buttoning the clothing,

in tying laces, in doing fancy work, etc., but in these and other ac-

tivities in which finer movements were necessary she was so slow

as to preclude the doing of any but necessary tasks. She dressed

and undressed herself, but did so slowly and was aided whenever
speed was desired. Piano playing was attempted but quickly

dropped as being too difficult.

Examination.—The girl was of moderate height for age and
well nourished. She was slightly inclined to obesity. The tonsils

were large and cryptic. The cardiac dulness extended about a

Case I. X. Diagram sketched from X-raj' plate showing cleft in third

cervical vertebra.

centimeter to left of mid clavicular line and there was heard a soft

blowing systolic murmur over apex ; not transmitted. There were

no other evidences suggestive of visceral disease.

On the posterior surface of the neck in median line between the

fourth and fifth cervical spines was found a depression in skin

about an eighth of an inch in depth, out of which a small tuft of

hair half an inch in length was growing.

Skiagraph showed no defect in the fourth or fifth cervical ver-

tebrae but a cleft in the arch of the third.

Both hands were sufficiently well developed that to casual in-

spection no abnormality was noticed. On examination, however,

it was noted that the fingers were hyperextensible. This was more
marked on left side ; occasionally the fingers on this side were
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slightly hyperextended even at rest. This was a little more
marked in little and ring fingers than in the remaining two. Each
finger was of ordinary contour and there was no evidence of trophic

disturbance. Muscular power was deficient on both sides in little

and ring fingers. This was noted in flexion and extension but
more particularly in abduction and adduction. She could not quite

approximate little finger to ring finger when latter was adducted on
either side. Weakness was not demonstrable in simpler movements
of index and middle fingers. The grip on right side registered 26
with dynamometer and 22 on the left. The defect was evident in

all fingers of both hands in finer movements. She was very slow
and clumsy in approximating in turn the fingers to thumb and in but-

toning clothing. This difficulty became more marked when eyes

were closed. In fact it seemed impossible for her to button a coat

placed on her lap unless she was looking at it. In spite of this

apparent defect of coordination the finger-finger and finger-nose

tests were well done, except for error of three quarters of an inch on
first two trials with left hand in latter tests. With eyes closed she
accurately followed one hand moved passively about with the index
finger of the other hand and correctly imitated with disengaged
fingers the position in which the examiner had placed the fingers of

other hand.

There were no subjective symptoms of disturbed sensibility and
careful examination of parts involved failed to show defect in tactile,

pain or thermal sensation either in acuity or in rapidity of conduc-
tion of stimuli.

The triceps, biceps and supinator longus reflexes were moder-
ately brisk and were equal on the two sides. There was no flaccid-

ity, spasticity or tremor demonstrable.

Except as mentioned the patient was quite well developed. Par-
ticular attention was given to the feet, but there was no suggestion

of club-foot or other type of malformation.
The neurological examination, except for the evidences of de-

fect of innervation of fingers, gave negative results. The special

senses were normal. Although tactile, pain and thermal sensibility

was carefully tested over entire surface of body no defect was found.

Heel-to-knee test was well done, Rombergism was not present and
sense of position was normal. There were no palsies or involuntary

movements. The knee-jerks and ankle-jerks were moderately brisk

and equal on the right and left sides. Ankle-clonus and the Babin-
ski, Oppenheim, Gordon and Chaddock reflexes were not present.

Although no detailed discussion of the case will be attempted

brief reference to some of the facts in the case may be made.

Brickner"* states in regard to his cases that " heredity played no role

and coincident congenital deformities were rarely found." No ob-

vious congenital defects, other than those related to the spina bifida,

were present in this case. In regard to heredity a tare is suggested

in the facts that the father is tuberculous and that, of the two brothers

Mbid.
5 Gordon Holmes, British Medical Journal, 1915.
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and the sister born after the patient, one is " nervous " and the

others dead. The statement of the patient in regard to the illness

which preceded the death of the mother may also be remembered in

this connection although too indefinite to permit any deductions.

According to a number of writers there is, in some of the cases

of spina bifida occulta, an increase in the peripheral disturbance,

presumably due to adhesions involving the roots, as, with growth,

there is proportionate shortening of the cord in the canal and con-

sequent dragging upon the roots. In this case there is no history

of such increase which may be taken as presumptive evidence that if

adhesions exist they do not involve the roots.

In regard to site of the lesion there may be some difference of

opinion. The peripheral disturbance was not only definitely motor
in type but the inability to button coat with e)'-es closed although

she could do so slowly, with eyes intent upon the task, suggests a

disturbance in the deep sensibility even in the absence of other de-

monstrable evidences of involvement of aflerent fibers. The ab-

sence of atrophy and of tactile, pain and temperature disturbance

speaks for a cord rather than nerve lesion. The peripheral dis-

tribution of the motor disturbance is segmental in type correspond-

ing approximately to the seventh and eighth cervical and the first

dorsal roots which enter the cord a segment or two above the inter-

vertebral foramina from which they take exit. The term " approxi-

mately" must be used, as it was impossible exactly to define the

limits of the parts involved.

An attempt to correlate the peripheral disturbance with the de-

fect in development of the third cervical vertebra is hardly possible,

but as a matter of fact there need be no direct relationship between

the vertebral cleft and the peripheral disturbance. It may be said

rather that the cleft shows evidence of a general tendency to failure

of development in this region. The fact that the dimple lies be-

tween the fourth and fifth cervical spines is evidence that the defect

is not limited to the third cervical vertebra and parts immediately

adjoining. It is possible that the actual lesion in the cord is caused

by a defect in the region of the lower cervical vertebrae not visible

in the X-ray. Xorman Sharpe' cites a case of spina bifida occulta

in which although the cleft was present in all vertebrae from the

fifth cervical to the sixth dorsal the peripheral disturbance was lim-

ited to tingling of the hands and fingers and areas of hypalgesia

and hypesthesia on the outer side of left upper arm. Here too the

disproportion between the vertebral defect with the clinical evi-

dences of neural involvement is obvious.

5 Xorman Sharpe, Annals of Surgerj*, Feb., 1916.



A CONTRIBUTION TO THE STUDY OF THE PATHOL-
OGY OF HUMAN AND EXPERIMENTAL POLIO-

MYELITIS, BASED ON CASES OCCURRING
DURING THE EPIDEMIC OF 1916 IN

NEW YORK CITYi

By Hubert S. Howe, A.M., M.D.

FROM THE DEPARTMENT OF NEUROLOGY, COLUMBIA UNIVERSITY

(Coiiti)iucd from page 126)

Case 5. Serial No. 505. Source, Bellevue Hospital. Ma-
terial : From spinal cord.

Spinal Cord

Pia Mater.—The pia is considerably thickened rather evenly over

the entire section. The thickening consists chiefly of edema. The
lymph spaces are wide and for the most part empty ; however, there

is some exudate around the anterior spinal artery and on the an-

terior surface of the cord. The blood vessels are normal except for

a slight degree of hyperemia. There is no infiltration of lymph
elements and no pr(j)liferation of the fixed connective tissue cells.

Anterior Horn.—The blood vessels which enter the cord on ali

surfaces show hyperemia and infiltration of the Virchow-Robin
lymph spaces with lymphocytes and a very few plasma cells. This,

as in most cases, is most marked in the distribution of the anterior

spinal arteries. There is considerable fresh hemorrhage, lying for

the most part perivascularly, diffusely scattered through the central

gray. Small lymphocytes are seen in considerable numbers lying

free in -the gray tissue.

Ganglionic Cells.—The single block of tissue received is from the

lower dorsal cord and sections from this show no remains of motor
cells in the anterior horns. Clusters of cells—polyblasts, lympho-
cytes and glia cells—are seen scattered throughout the anterior horn.

The cells of the cornu lateralis are better preserved, but are de-

creased in number, and most of those which remain show acute
cloudy swelling and neuronophagy by means of polyblasts and glia

cells.

Posterior Horn.—Many of the cells of Clarke's column appear
normal, while in others a beginning neuronophagy is evident. Here
the phagocytic cells are undoubtedly of neuroglia origin. The cells

of the posterior horn appear on the whole rather normal, but they
are somewhat decreased in number.

White Matter.—The white matter appears normal.
206
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Case 6. Serial No. 506. Source, Bellevue Hospital. Ma-
terial : From spinal cord.

Spinal Cord

Pia Maier.—The pia is thickened and edematous and contains a

fibrinous exudate on its anterior surface, especially around the an-
terior spinal artery. In all the lymph spaces small lymphocytes are

to be seen in considerable numbers. These changes are rather

diffusely spread over the entire cord. The blood vessels show
moderate hyperemia but no changes in their walls. The coimective

tissue cells are not increased in number.
Anterior Horn.—The blood vessels in the white and gray matter

show a diffuse lymph-space infiltration with lymphocytes, which is

considerably more marked in the branches of the anterior spinal

artery. The nerve tissue, both white and gray, is edematous, but

there are no hemorrhages and there has been no escape of lymph
elements from the lymph spaces.

Ganglionic Cells.—The anterior horn cells are on the whole well

preserved, many showing normal tigroid bodies. Most of the cells,

however, show acute cloudy swelling with large palely staining"

nuclei, and very rarely one sees beginning vacuole formation in the

cytoplasm. There is but slight increase of neuroglia in the anterior

horns and no evidence of neuronophagy.
Posterior Horn.—In the posterior horns, singularly, the process

seems to be more severe. Many of the posterior horn cells have
disappeared. The neuroglia is increased in amount. Polyblasts

are evident in the structure and some of the swollen nerve cells

which remain show beginning neuronophagy by glia c^lls and
polyblasts.

White Matter.—The white matter in all stains appears normal.

Case 7. Serial No. 507. Source, Bellevue Hospital. Ma-
terial : From spinal cord.

Spinal Cord

Pia Mater.—The pia mater over the entire cord section is thick-

ened, edematous and contains a fibrinous exudate. There is also

a very moderate degree of lymphocytic infiltration of the lymph
spaces and possibly some slight increase of the connective-tissue

cells. The blood vessels show the usual hyperemia with normai
walls.

Anterior Horn.—The branches of the posterior spinal arteries

show little evidence of infiltration of the Virchow-Robin lymph
spaces, while those of the lateral arteries contain much more, and
those of the anterior spinal group occupy a position intermediate

with the others. Vessel sheath infiltration is not as striking a

feature as in those cases described before. As the result of this one

finds the typical pathological changes in the zona intermedia more
marked than in either the anterior or posterior horns. In the nerve

tissue, in both the gray and white matter, signs of considerable

edema are seen.
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Ganglionic Cells.—In the anterior horn there has apparently
been ho destruction of the motor cells, as these are present in normal
mmibers, but all show acute cloudy swelling of considerable degree.

Fig. 12. Section of anterior horn. Hinnan case No. 507, X 300, showing
single vacuolization without neuronophagy or chromotolysis.

Many of the ganglion cells show one or more large vacuoles in
the cytoplasm. There is no increase in the neuroglia cells and no
invasion of the tissue with lymphocytes or polyblasts. Neuro-
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nophagy is not present. In the zona intermedia the neurogha cells

are increased in number and many polyblasts are present. Here the

swollen nerve cells stain less deeply, the nuclei appear paler and a

1

,0 •

.
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Posterior Horn.—Both the nerve and neurogha cells appear

normal except for the acute cloudy swelling of the former, which

is to be expected.

White Matter.—The white matter appears normal.

Case 8. Serial No. 508. Source, Bellevue Hospital. Material

:

From spinal cord.

Spinal Cord

Pia Mater.—The pia is thickened with edema, hemorrhage, and
some diffuse fibrinous exudate, and the infiltration of the tissue

spaces with small lymphocytes is considerable—much more than

is seen in most of our cases. The blood vessels show the usual

hyperemia.
Anterior Horn.—The blood vessels of the cord everywhere show

infiltration of the Virchow-Robin spaces. The most striking feature

in this case is the massive invasion of the anterior central gray by

plasma cells, lymphocytes and a few polymorphonuclear leucocytes,

which appear both scattered in the tissue and in groups of a hun-

dred or even more.

Ganglionic Cells.—In sharp contrast to this the ganglionic cells

appear normal. There are no evidences of acute cloudy swelling

for most of the cells show normal outlines and in many the tigroid

bodies are preserved quite as well as one sees them in normal ma-
terial. In a few of the cells some of the tigroid material has disap-

peared and beginning neuronophagy can be seen along the edges

of these latter cells, but the same process can also be seen in som?
cells which appear perfectly normal. There appears to be but slight

increase in the neuroglia elements.

Posterior Horn.—In the zona intermedia and posterior horns

the nerve and neuroglia cells appear normal and there is no invasion

of the tissue by lymphocytes and polyblasts.

White Matter.—The white matter appears normal except for

slight edema on the surface of the cord.

Case 9. Serial No. 509. Source, Bellevue Hospital. Material

:

From spinal cord.

Spinal Cord

Pia Mater.—The pia mater is, swollen and thickened ; its vessels

are dilated and filled with blood. Here and there small hemorrhages
are seen between the pial layers. Cellular infiltration is not marked.
The fold of pia in the anterior spinal fissure in its deepest portion

shows a moderate cellular accumulation.

Anterior Horn.—The blood vessels in the substance of the cord

show some increase in cells in the adventitial lymph spaces. This
is most prominent in the branches of the anterior spinal vessels.

Ganglionic Cells.—The motor cells of the anterior horns in

almost every instance appear normal. The nuclei are placed in the

center of the cells and normal tigroid substance is to be seen in the

cytoplasm. There is no evidence of edema, hemorrhage, or eel-
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lular infiltration in any portion of the gray matter. There seems to

be no increase of neurogHa.

Posterior Horn.—The cells of the column of Clarke and other

i

;:^^^\

Fig. 14. Section of anterior horn. Human case No. 508, a 15u, showing

predominating mesodermogenic tissue type of reaction.

posterior horn cells appear normal. As in the anterior horn, there

is no hemorrhage, edema, or cellular infiltration.

White Matter.—The white matter appears normal. In this case

we seem to have simply an infection of the mesodermogenic tissue

elements.
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Case io. Serial No. 510. Source, Willard Parker Hospital.

Material : From spinal cord, cerebellum and cerebral hemispheres.

Spinal Cord

Pia Mater.—The pia covering the surface of the cord is uni-

formly thickened and edematous. Its blood vessels are dilated and
congested. There is a good deal of free hemorrhage in the pial

spaces. On the surface of the pia and between its layers is to be
seen a moderate amount of fibrin. There is everywhere an infiltra-

tion of small round cells most of which appear to be lymphocytes.
This cellular accumulation is most pronounced in the neighborhood
of the anterior spinal vessels and in the pial fold of the anterior

spinal fissure.

Anterior Horn—The blood vessels throughout the cord every-

where show perivascular infiltration. The vessels themselves are

very much dilated and filled with blood. Small capillaries are in

evidence everywhere throughout the section.

Ganglionic Cells.—The ganglionic cells of the anterior horns have
entirely disappeared and have left no evidence of their former situa-

tion. There are no localized collections of phagocytic cells, although
there is a diffuse cellular infiltration through the gray matter, the

anterior to a less extent than the posterior horns. There are a

number of small and moderate-sized hemorrhages scattered through-
out the anterior horns. Invading cells seem to be largely lympho-
cytes and polyblasts, though some of them are ameboid glia cells.

Posterior Horn.—There remain a very few ganglionic cells in

the posterior horns. All of them show the changes of marked
acute cloudy swelling.

White Matter.—The white matter appears normal.

Cerebellum

Pia Mater.—There is a well-marked meningitis. The pial ves-

sels are everywhere congested. There have been only slight hem-
orrhages and there is but little fibrinous exudate. Everywhere,
however, the pial spaces are crowded with cells. These cells are

for the most part large and small lymphocytes though there are some
polymorphonuclear leucocytes and a few plasma cells.

Cerebellum.—The substance of the cerebellum appears normal.

There is some vascular congestion but no perivascular infiltration

or other evidence of inflammation.

Cerebral Hemisphere

Pia Mater.—The pia is edematous and its vessels are congested,

but there is no other evidence of inflammation. (See Fig. 3.)

Pallium.—The blood vessels in the substance of the brain are

congested. The nerve cells throughout the cortex seem normal,

and there is no hemorrhage nor cellular infiltration to be seen.

Case ii. Serial No. 511. Source, Bellevue Hospital. Ma-
terial : From spinal cord, pons, cerebellum and a portion of the

cerebral hemispheres.
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Spinal Cord

Pia Mater.—The pia mater is swollen and thickened over the
anterior surface of the cord. There is some fibrinous exudate on
the surface and a slight amount between the pial layers. The blood

Fig. 15. Section of anterior horn. Human case -\o. 510, X 50> showing
cellular dissolution causing complete disappearance of anterior horn cells

without neuronophag}-.

vessels are markedly congested and there are some hemorrhages
into the pial substance. There is very little infiltration with lympho-
cytic cells.
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Anterior Horn.—The branches of the anterior spinal artery are

moderately congested. The Virchow-Robin spaces show very little

infiltration. There is very little edema and no hemorrhage to be

seen anywhere. The anterior horn cells, except for a slight acute

cloudy swelling, appear singularly normal. There is no cellular in-

filtration of the glia matrix.

Posterior Horn.—There is slight congestion of the blood vessels

in this region of the cord. No hemorrhage or edema was observed.

The Virchow-Robin spaces showed no infiltration in the posterior

horn. The cells in the colunm in Clarke and the other collections in

the posterior horns were normal.

Pons.—The blood vessels throughout the pons are markedly di-

lated and congested. The perivascular lymph spaces are very wide,

manifesting an unusual degree of dilatation. The cellular elements

in the spaces are for the most part large lymphocytes, in addition

to which there are a few small lymphocytes and a few polymorpho-
nuclear leucocytes. Throughout the substance of the pons there is

more or less infiltration which is dififuse in its character and occa-

sioned by the presence of polyblasts and ameboid glia cells. The
outstanding pathological feature of this case is the fact that the

large ganglionic cells of the pons have very uniformly undergone

a fat pigmentary degeneration This process is shown in Fig. i6.

There is no evidence of neuronophagy.
Cerebral Hemispheres.—The pia mater over the cerebral hemi-

spheres showed a slight degree of hemorrhage with every little or no
infiltration. There was also ai considerable amount of edema pres-

ent in the pia. The pallium showed no changes in any of its ele-

ments.

Cerebellum

Pia Mater.—The pia over this part of the brain was involved

in about the same way as that covering the cerebral hemispheres.

There was a slight amount of hemorrhage with edema between the

pial layers.' The substance of the cerebellum, both white and gray
matter, was entirely normal, and the cell of Purkinje were normal
in all respects.

Case 12. Serial No. 512. Source, Presbyterian Hospital. Ma-
terial : From spinal cord and pons.

Spinal Cord

Pia Mater.—The pia covering the cord is everywhere swollen,

thickened, and has a fibrinous exudate on its surface and into its

spaces. Its blood vessels are moderately congested and there are
slight hemorrhages to be seen in a few, places. There is very little

evidence of cellular infiltration.

Anterior Horn.—In the substance of the cord. ,the blood vessels

show moderate infiltration of the Virchow-Robin spaces. This is

as usual more marked in the branches of the anterior spinal vessels.

Ganglionic Cells.—In the anterior horns the ganglionic cells

have largely disappeared. One or two are seen which appear com-
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paratively normal. There is no localized cellular accumulation to

be seen anywhere. Throughout the anterior horns, there is pro-

liferation of the neuroglia cells.

Fig. 16. Ganglionic cells of the pontile nucleus, irluman case No. 511, X 300-

Fatty pigmentary degeneration without neuronophagy or chromatolysis.

Posterior Horn.—The cells of the posterior horns and of the

column of Clarke appear normal.

White Matter.—The white matter shows no pathological altera-

tions.
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Pons.—There are no changes to be seen other than those in the

pia as described in the section of the cord, and a generalized vascular

congestion throughout the entire section. The nerve cells appear

Fig. 17. Section of anterior horn. Human case No. 512, X i.^o. Cellular

dis.solution causing complete disappearance of anterior horn cells without

neuronophagy.

normal. There is no perivascular infiUration, hemorrhage or cellu-

lar infiltration.
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Case 13. Serial No. 514. Source, Bellevue Hospital. Ma-
terial : From medulla, cerebellum and cerebral hemisphere.

Medulla.—There is moderate swelling and edema of the pia.

Its vessels show a moderate amount of hyperemia. In places there

is some fibrinous exudate on the pial surface and in the pial spaces.

There are no hemorrhages to be seen. Very slight cellular infiltra-

tion. In the substance of the medulla the blood vessels show rather

pronounced perivascular infiltration. This is especially true of the

vessels beneath the floor of the fourth ventricle. The vessels

throughout the entire section are markedly congested. In a few
areas small hemorrhages into the tissues surrounding the vessels are

to be seen. The nerve cells throughout the entire section appear

normal. No evidence of cellular infiltration or of neuroglia prolif-

eration is to be seen.

Ccrehcllum

Pia Mater.—The pial membrane is thickened. This is largely

due to edema and hemorrhage. There is practically no fibrin for-

mation and few white blood cells present.

Cerehelliim.—The substance of the cerebellum appears normal.

Cerebral Hemispheres

Pia Mater.—The pia over the surface of the convolutions is

very edematous. Its vessels are dilated and filled with blood.

There is moderately diffuse infiltration of the pial lymph spaces,

large and small lymphocytes, and a few polymorphonuclear leuco-

cytes. There are also a few cells which seem to be proliferated

endothelium. The cerebral cortex appears unchanged. There is

no Virchow-Robin space infiltration.

Case 14. Serial No. 515. Source, Willard Parker Hospital.

Material : From spinal cord, cerebellum and cerebral hemispheres.

Spinal Cord

Pia Mater.—A good deal of the pia has been stripped ofif this

section but that remaining over the anterior portion of the cord and

in the anterior fissure is not normal. The blood vessels are con-

gested. There are slight hemorrhages and a slight diffuse cellular

infiltration. The pia is swollen and edematous and there is some
fibrinous exudate on the surface.

Anterior Horn.—The blood vessels are congested and there is

slight perivascular infiltration in the branches of the anterior spinal

vessels. There are no hemorrhages and little edema. There is a

slight diffuse infiltration of cells throughout the anterior horns.

The character of the cells is difficult to determine but they appear

to be lymphocytes for the most part.

Ganglionic Cells.—The ganglionic cells of the ventro-lateral

group have largely disappeared leaving no trace of their former loca-

tion. The other anterior horn cells show advanced acute cloudy

swelling. There is no evidence of neuronophagy.

Posterior Horn.—There is but slight vascular congestion and no
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infiltration of the Virchow-Robin lymph spaces. There are no hem-
orrhages nor is there edema.

Ganglionic Cells.—Some of the cells show a slight degree of

acute cloudy swelling but for the most part they are normal.

White Matter.—The white matter is normal.

Cerebellum

Pia Mater.—The blood vessels are very much dilated and con-

gested. There are numerous hemorrhages and much edema is evi-

dent. There is but little cellular infiltration.

Cerebellar Cortex.—There is a marked congestion of all the

vessels but no perivascular infiltration nor hemorrhages. In some
portions of the molecular layer there are localized areas of necrosis.

In these areas there is a destruction of the substance of the molec-

ular layer and in infiltration of cells. The invading cells are for

the most part polyblasts, though there are some lymphocytes and
polymorphonuclear leucocytes. The Purkinje cells in the vicinity

of these necrotic areas are swollen and granular with the nucleus

often eccentrically placed and staining poorly. Others show more
severe degenerative processes with almost complete destruction of

the cell body and nucleus. The granular and medullary layers ap-

pear normal.

Cerebral Hemispheres

Pia Mater.—The pia is very much swollen and edematous. The
blood vessels are markedly congested. There are no hemorrhages
and there is no cellular infiltration- nor fibrinous exudate.

Pallium.—The blood vessels are congested and some of them
show slight infiltration of the Virchow-Robin spaces. There is no
hemorrhage nor edema and no evidence of cellular infiltration.

The ganglionic cells appear normal.

Case 15. Serial No. 516. Source, Willard Parker Hospital.

Material: From spinal cord, cerebellum and cerebrum.

Spinal Cord

Pia Mater.—All portions of the pia surrounding the cord show
signs of inflammation. It is, perhaps, more marked over the ventral

region and in the anterior spinal fissure. The blood vessels are

markedly congested. The layers of the pia are separated by hemor-
rhage and edema. There is also a good deal of fibrinous exudate
both into the pial substance and on its surface. There is a slight

infiltration of leucocytes. This is most noticeable in the pial fold in

anterior spinal fissure.

Anterior Horn.—The branches of the anterior spinal vessels are

markedly congested and the Virchow-Robin spaces are crowded
with cells. There are no hemorrhages to be seen but the glia matrix

is quite edematous. There is a diffuse cellular infiltration, the cells

being principally polyblasts and ameboid glia cells. There is some
proliferation of neuroglia. (Fig. 18.)

Ganglionic Cells.—The ganglionic cells of the anterior horn, ex-
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cept those of the ventro-lateral group, have for the most part dis-
appeared and left no trace of their former situation. Some of
those that remain appear normal. A few show evidences of acute

Fig. 18. Section of anterior horn. Human case No. 516, X 150, showing
predominating mesodermogenic type of reaction.

cloudy swelling and in one or two places there is commencing neu-
ronophagy, the neuronophagocytes being polyblasts.

Posterior Horn.—In the posterior horn a somewhat similar pic-

ture is seen, though less marked. There is vascular congestion,
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perivascular infiltration, edema, and one or two small hemorrhages.

Throughout the entire gray matter there is a moderate diffuse cellu-

lar invasion.

Ganglionic Cells.—The ganglionic cells are better preserved than

H

Fig. 19. Section of cerebellum. Human ease Xo. 510, /x 150, slu)\ving the

mixed type of inflammatory reaction affecting the cerebellum in whi,ch there

are alterations in the mesodemogenic elements and cells of Purkinjc.

in the anterior horns, but some of them have disappeared. Those
which remain show mild acute cloudy swelling. The cells of the

column of Clarke are well preserved and appear normal.
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White Matter.—The blood vessels in the white matter are con-

gested and show perivascular infiltration. Otherwise, it is normal.

Cerebellum

Pia Mater.—The pia is somewhat swollen and edematous. In

places there are hemorrhages and fibrinous exudate. There is

everywhere a moderate infiltration with cells principally small lymph-
ocytes. The vessels are everywhere engorged with blood.

Cerebellar Cortex.—In a few places, localized areas of cellular

infiltration are seen in the molecular layer. They occur mostly in

that portion of the molecular layer which borders on the granular.

There is considerable edema in these areas and in a few places small

hemorrhages are seen. The Purkinje cells in the neighborhood
show acute cloudy swelling and in some instances more severe de-

generative processes. The infiltrating cells are largely neuroglia

and polyblasts. There are a few plasma cells and very few small

lymphocytes or leucocytes. The granular layer and medulla appear

normal except for the general vascular congestion.

Cerebral Hemispheres

Pia Mater.—The pia is much thickened. Its vessels are much
congested. There are numerous hemorrhages and much edematous
swelling. On the surface and between the pial layers there is con-

siderable fibrinous exudate. There is a diffuse cellular infiltration

which is more marked than is generally seen in this region. The
cells are mostly lymphocytes.

Pallium.—The blood vessels are dilated and congested but there

is no perivascular infiltration, hemorrhage nor edema. No cellular

infiltration is seen and the ganglionic cells appear normal.

Case 16. Serial No. 517. Source, Bellevue Hospital. Ma-
terial : From spinal cord.

Spinal Cord

Pia Mater.—The blood vessels of the pia are dilated and filled

with blood. Here and there small hemorrhages are seen into the

pial spaces. There is considerable edema and some fibrinous

exudate. In places there is a moderate infiltration of lymphocytes.

This is most marked in the pial fold in the anterior spinal fissure.

Anterior Horn.—The branches of the anterior spinal vessels are

everywhere congested. The Virchow-Robin spaces are distended

and contain many cells. In some areas there are small hemorrhages.

There is some edema but it is nowhere very marked. Throughout
the entire gray matter there is diffuse infiltration of cells. In some
areas there are localized cellular accumulations, which in many in-

stances have direct relation to a blood vessel.

Ganglionic Cells.—The ganglionic cells in the anterior horns

have almost entirely disappeared. There are very few scattered

ones remaining and all of them show advanced, acute cloudy

swelling. The disintegration has taken place without the aid of
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neuronophagocytes. There is rather marked neuroglia prohfera-

tion.
. 1 J

Posterior Horn.—Here the changes are sn-nilar to those de-

scribed in the anterior horn but of less severity. There is marked

- ^

Fig. 20. Section of cerebellum. Human case No. 516, X 300, showing type

of cells in the mixed form of reaction affecting the cerebellum.

vascular congestion and perivascular infiltration, with a good deal

of edema and a few small hemorrhages. As in the anterior horn

the ganglionic cells have almost completely disappeared. Those
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which remain show acute cloudy swelhng, but, for the most part, to

a less degree than is seen in the anterior horn cells.

White Matter.—The white matter appears normal. Its vessels,

however, are congested and show cellular infiltration of the Virchow-
Robin spaces.

Pathological Findings in Seven Monkeys (Macacus Rhesus)

MONKEY NO. lOOI

spinal Cord

Pia Mater.—The blood vessels on the anterior surface of the

cord are widely dilated. In this region and also between the pos-

terior roots there is much edema. There are many small hemor-
rhages but practically no infiltration with white cells.

Anterior Horn.—The anterior horns have been nearly destroyed.

The vessels are not markedly congested and there is but little infil-

tration of the Virchow-Robin spaces. There is a good deal of

edema of the glia matrix and some proliferation of the neuroglia

cells. Accumulations of lymphocytic elements are not seen any-
where.

Ganglionic Cells.—The ganglionic cells have almost disappeared.

In a few places irregular masses of cytoplasm without nuclei are to

be seen. There is no evidence of neuronophagy.
Posterior Horn.—The appearance of the posterior horns is some-

what similar to that of the anterior horns. The blood vessels are

somew^hat congested, but no perivascular infiltration is observed.

There is little edema and but moderate, diffuse infiltration with

cells. As in the anterior horns these cells appear to be largely of

neuroglia origin.

Ganglionic Cells.—The ganglionic cells show a slight degree of

acute cloudy swelling.

White Matter.—Some portions of the white matter appear

edematous, especially the portions surrounding the anterior horns.

Cerebral Hemispheres

Pia Mater.—The pia is edematous All the blood vessels are

much dilated, and here and there small hemorrhages are seen be-

tween the layers of the pia. In some areas there is a moderate in-

filtration of lymphocytes.

Pallium.—The blood vessels of the cerebral cortex are congested.

Some of them show a slight infiltration of cells in the Virchow-
Robin spaces. There is no cellular infiltration of the cortex and
the nerve cells everywhere appear normal.

MONKEY NO. IO45

spinal Cord

Pia Mater.—There are marked evidences of meningitis in all

portions of the pia. The blood vessels are much dilated. There
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are free red blood cells to be seen everywhere between the pial

layers. There is much edema and a moderate infiltration of lympho-
cytes. Nowhere is there any fibrinous exudate.

Anterior Horn.—In the anterior horn one sees the blood vessels

much congested, but the Virchow-Robin spaces show but slight in-

filtration. There are many small hemorrhages throughout the gray
matter and a moderate edema of the glia matrix. The entire an-

terior horn is infiltrated with cells which are largely polyblasts and
ameboid glia cells.

Ganglionic Cells.—None of the ganglionic cells appear normal.
Many of them have disappeared and those which remain show
severe, acute cloudy swelling. Beginning neuronophagy is very fre-

quently to be observed. The neuronophagocytes are mainly ame-
boid glia cells though polyblasts and polymorphonuclear leucocytes

are not absent.

Posterior Horn.—In the posterior horn there is also a diffuse

infiltration with cells similar to that of the anterior horn and only

slightly less in degree.

Ganglionic Ceils.—Practically all the ganglionic cells of the pos-

terior horn have disappeared. There is, however, no evidence of

neuronophagy.
Cerebellum

Pia Mater.—Except for a slight congestion of the blood vessels

the pia appears normal.

Cerebellar Substance.—There are no changes observed in the

cerebellar substance.

Dorsal Root Ganglion.—The nerve cells show moderate, acute

cloudy swelling. There is some proliferation of the satellite cells.

MONKEY NO. IO54

spinal Cord

Pia Mater.—In the pia, especially over the anterior surface and
to a slightly less extent on the antero-lateral surface, one see's con-

siderable evidence of edema. A fibrinous exudate is marked over

the anterior surface of the cord and a lymphocytic infiltration is

more evident in the fold of the pia which accompanies the artery of

the anterior fissure. The branches of the antero-lateral and pos-

tero-lateral arteries which enter the cord show a slight yet definite

infiltration of the Virchow-Robin spaces with lymphocytes and very

few polymorphonuclear leucocytes. This same phenomenon is most
marked in the vessel branches which arise from the anterior spinal

artery. The more posterior portion of the cord the less pronounced
is the vascular infiltration. In the gray matter, the anterior horn

cells are all more or less affected. No normal cells are seen and at

best one sees acute cloudy swelling of advanced grade with broken

nuclei. In all of the nerve cells phagocytes are seen in varying

numbers. From ten to twelve in the better preserved cells, to hun-

dreds in those whose cell morphology shows nothing approaching

the normal. These phagocytes consist for the most part of round
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cells with homogeneous staining cytoplasm, and are probably poly-

morphonuclear leucocytes. The remaining phagocytes are round

cells each with a single irregular nucleus containing considerable

chromatin and an irregular dense network. Except for the clusters

Fig. 21. Section of anterior horn of monkey 1054, X 300. Acute cloudy

swelling with moderate neuronophagy without chromatolysis.

of polyblasts and polynuclear leucocytes here in the degenerating

cells, one sees a striking absence of all changes elsewhere in the

gray matter. There are no massive clumps of polyblasts and lymph

elements anywhere and the neuroglia cells are not increased in

number.
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In the posterior horns, however, one sees a rather different pic-

ture. Here all changes are much less marked and although the

nerve cells show some degree of acute cloudy swelling, nevertheless,

what neuronophagy exists is very slight. Seldom, if ever, are more

Fig. 22. Section of anterior horn of monkey 1045, X 300, showing acute

chromatolysis with moderate neuronopliagy.

than two or three phagocytes seen on the cell border. These phago-

cytic cells are for the most part polyblasts although polynuclear leuco-

cytes are not absent. In the posterior horns polyblasts and poly-
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nuclear leucocytes are seen rather scattered in the tissue, and there
IS a definite, although slight, increase in neuroglia cells. The white
matter appears normal.

Medulla Oblongata.—In the medulla oblongata one notes changesm the pia the same as were seen in the spinal cord, most marked
agam on the anterior surface. All the blood vessels show moderate
lymphocytic infiltration in the Virchow-Robin spaces. The cells of
the nucleus ambiguus show acute cloudy swelling and very rarelv here
and there in the nucleus, is to be seen cell degeneration with ncuro-
nophag}' exactly as described in the anterior horn cells of the cord
\\hile the polyblasts and polymorphonuclear leucocytes appear to
do the major part of " phagocytic " work, yet a considerable number
of the phagocytes in this region are plainly of neurogliar origin andm those ganglionic cells where only one of two phagocytes are to be
seen on the border, these latter cells are almost exclusively ameboid
gha cells. Throughout the greater part of the medulla the neurog-
lia cells are not increased in numbers. In places, especially in the
dorsal or sensory part of the medulla, polyblasts and polymorpho-
nuclear leucocytes are scattered throughout the tissue. In this
region also there are more neuroglia cells than is normal. The cells
of the hypoglossal nucleus show a slight degree of acute cloudy
swelling without complete disappearance of the Nissl bodies.

Cerehellum

In the cerebellum the pia shows considerable edema with some
fibrinous exudate and marked hyperemia. In places fresh hemor-
rhage is seen in the lymph spaces. The most strikingly uniform
feature is the presence in the pial lymph spaces of many cells. The
majority of these are rather large lymphocytes but there exists also
a large number of polymorphonuclear leucocytes and also many
cells which in morphology and staining reaction correspond exactly
to the polyblasts which do the phagocytic work. The cortex and
white matter of the cerebellum show considerable hyperemia of the
blood vessels and the latter in the cortex manifest some degree of
lymph-space infiltration with the same cells which appear in the pial
spaces. The nerve and neuroglia elements in the cerebellum do
not show any changes.

Cerebral Hemispheres.—Over the cerebral cortex the pia shows
hyperemia, edema and considerable fresh hemorrhage into the
lymph spaces, and although cellular infiltration of the spaces with
the same elements which were seen in the cerebellar pia exists, it is

nowhere as marked as in the latter. Likewise, the infiltration of
the cortical vessel sheaths is somewhat less marked than in the
cerebellum. The pyramidal cells everywhere show acute cloudy
swelling and some degree of neuronophagy may be observed scat-

tered in the cortical layers without any regularity. Phagocytes here
are exclusively neurogliar.
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MONKEY NO. IO55

Spinal Cord

Pia Mater.—There are no marked changes in the pia. The
blood vessels are somewhat congested and there is some edema. In

some places there are small hemorrhages There is only slight cel-

lular infiltration which is most evident in the anterior spinal fissure.

Anterior Horn.—The blood vessels are very mvich dilated and

filled with blood. In the Virchow-Robin spaces there are many
cells crowded together. Large hemorrhages are seen in many
places. There is a good deal of edema, especially about the larger

hemorrhages. In both anterior horns and in the commissure there

is a marked difl:use infiltration of cells which latter are mainly

polyblasts; some, however, seem to be lymphocytes, glia cells and

leucocytes. In the anterior horns, several large localized collections

of cells are seen. These cells are largely polymorphonuclear leuco-

cytes. As far as can be determined, these cellular accumulations

bear no relation to ganglionic cells or blood vessels. There is only

slight neurogliar proliferation.

Ganglionic Cells.—The great number of anterior horn cells have

disappeared. Here and there spaces are seen which appear to have

contained ganglionic cells. The few cells which remain show
marked degenerative changes. Some of them appear to be simply

a mass of disintegrated protoplasm with no nucleus. Others are

better preserved and have irregular feebly stained nuclei. No
neuronophagy is seen.

Posterior Horn.—In the posterior horns there is some conges-

tion of the blood vessels with moderate perivascular infiltration.

There is one large hemorrhage and several small ones Edema is

not marked. There is practically no cellular infiltration.

Ganglionic Cells.—The cells of the Column of Clark show acute

cloudy swelling as do the other posterior horn cells. There is no

neuronophagy or neurogliar proliferation.

Cerchellnm

Pia Mater.—The blood vessels are very much congested and

there are many small hemorrhages between the pial layers. Edema
is nowhere marked. There is only slight cellular infiltration. The
cerebellar tissue seems normal.

Cerebral Hemispheres

Pia Mater.—The cerebral pia appears normal except for slight

congestion of the blood vessels.

Pallium.—The blood vessels in the cerebral cortex are somewhat
congested and a few of them show a slight increase in the cells in

the Virchow-Robin spaces. There is no hemorrhage or edema.
The nerve cells appear entirely normal.
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MONKEY NO. IO74

Spinal Cord

Pia Mater—The pia is much swollen. There is a good deal of
extravasated blood on its surface and between its layers Fibrinous
exudate is nowhere seen and there is but little cellular infiltration
Ihe blood vessels are much congested.

Anterior Horn.—Most of the blood vessels in the gray matter
show moderate congestion though it is not as marked as is fre-
quently seen. The Virchow-Robin spaces show, in most instances
a single layer of cells. There is no hemorrhage and little edema'
At the base of the anterior horns and also in the commissure there
are two or three localized areas which are infiltrated with cells
Ihese areas seem to bear no special relation to blood vessels or
ganglionic cells. The cells are mostly polymorphonuclear leuco-
cytes.

Ganglionic Cells.—The anterior horn cells appear singularly
normal. They are not swollen and practically all of them show
normal tigroid bodies. Apparently some of them have disappeared.
There is no neuronophagy.

Posterior Horn.~ln the posterior horns there is no evidence of
vascular congestion, hemorrhage, edema or cellular infiltration.
The Virchow-Robin spaces are normal. No ganglionic cell chano-es
are observed.

*'

Cerehelhirn

Pia Mater.—The blood vessels are congested and there are a
few hemorrhages and moderate edema but no other evidence of
meningitis.

Cerebellar Substance.—There is moderate congestion of the
blood vessels. No hemorrhages are seen anywhere, and there is no
perivascular infiltration. In one portion of the molecular layer
bordering on the granular, there is an area of marked edema. The
Purkmje cells in this region all show advanced acute cloudy swell-
ing. Throughout the edematous region there is a rather dense in-
filtration of cells which appear to be neuroglia cells. They are
identical in appearance with the neuroglia cells of the granular layer.
The white matter appears normal.

Cerebral Hemispheres

Pia Mater.—As is frequently observed, there is edema and con-
gestion of the cerebral pia but no other evidences of inflammation.

Pallium

.

—Except for slight congestion of the vessels it appears
normal.
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CASE OF BRACHIAL PLEXUS PALSY

Dr. Paul F. Morf presented a boy fourteen years who entered the

Cook County Hospital on January 24, 1918. Ten weeks before admis-

sion he was accidentally shot in the left shoulder. Immediately after-

ward the arm fell down limp and the boy thought it was shot off. There

was also an immediate paralysis of the left forearm which was anesthetic

from the middle of the forearm down to the fingers. There was consid-

erable bleeding for a few minutes. No swelling was noticed, but con-

siderable pain was present until he was operated upon about forty-eight

hours after the accident. An attempt was made at that time to locate

the bullet, but it was not found and the paralysis persisted. When first

seen by Dr. Morf examination revealed a motor paralysis of the muscles

of the forearm. The fingers were drawn down quite firmly into the

palm, resembling that at the time of presentation, and there was ina-

bility to extend them. The anesthesia persisted for about six weeks and

then disappeared to a considerable degree. When he entered the hos-

pital there was the motor paralysis with considerable contracture and a

small area of anesthesia at the inner side of the hand. At this time Dr.

George W. Hall examined the patient and reported that the axillary

rierves were involved at the lower border of the brachial plexus, as shown

by paralysis and sensory disturbance. It appeared that the inner cord

might be divided or caught in scar tissue, whichever condition being

present might be dealt with by operation. There seemed to be an inner

cord involvement. The absence of cervical sympathetic symptoms indi-

cated that not the primary division but the secondary division of the

plexus was involved.

The question as to the exact existing pathology was a matter of inter-

esting speculation. In yiew of the fact that the boy had chiefly paralysis

in the ulnar and median nerve, the question was whether these were both

divided or whether the inner cord of the plexus was divided. The par-

tial anesthesia of the ulnar nerve associated with a complete motor

236
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paralysis of the ulnar nerve seemed peculiar. Another peculiarity was

that there should be this nerve involvement from a gunshot wound in the

axilla without any involvement of the axillary blood vessels. X-ray

examination with a stereoscopic plate showed the bullet lying just in

front of the second rib near its articulation with the second dorsal ver-

tebra. In view of the findings it seemed that something should be done

to restore, if possible, the function of the nerve. If it was imbedded in

the scar tissue it seemed best to free the nerves from the scar tissue

;

if divided, to suture the divided nerve or nerves.

On January 29 an incision was made at the lower margin of the

axilla, the flap dissected backward and the axillary vessels located. The
pectoralis major and minor were divided in order to get a thorough

access to the axilla. A very large amount of scar tissue was found

which was difficult to dissect. After locating the ulnar nerve he followed

it upward until he came to the mass of tissue w-hich looked like a bunch

of glands lying on the axillary artery which was distinctly raised by each

pulsation. The question was whether it was really glands or whether

there was an aneurysm, an eventuality which had not been considered.

After further dissection it became apparent that there was an aneurysm

which was about as large as an ordinary hickory nut, probably seven-

eighths of an inch in diameter. He further carefully dissected out the

axillary vein and tried to get at the first portion of the axillary artery,

which was imbedded in the scar tissue. He made an incision above the

clavicle and followed the brachial plexus down from above, afterw^ard

carefully dissecting out the portion of the axillary artery above the

pectoralis minor. After a careful dissection of the first part of the

axillary artery he was able to get a double ligature around it. The artery

was divided between the two ligatures, whereupon he proceeded to peel

out the aneurysm. Instead of having a round form it was rather flat-

tened out and the outer cord of the plexus was found firmly adherent to

the aneurysmal wall. After separating the outer cord, he dissected the

aneurysm dow-n until he got to the beginning of the third portion of the

axillary artery, where the artery was tied off again and also the accessory

branches. There was some tearing, but hemorrhage was controlled with-

out difliculty. The operation lasted about three hours and on this ac-

count some infection in both wounds occurred, but this had very largely

disappeared at the time of presentation. After operation he questioned

himself as to whether he had found the real seat of the trouble, but his

doubts were cleared up in a few days when the boy began to move his

fingers and within two weeks after the operation the function was gradu-

ally improving.

The patient was to receive electric treatments and massage. Dr.

Morf thought the case could be considered absolutely unique, although

he had not had an opportunity to look up the literature on the subject.

He cited a case of brachial plexus paralysis in a boy who had a supra-

condyloid fracture of the humerus from a fall in a public playground.
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He noticed considerable paralysis and thought it must be a paralysis of

the fifth and sixth intraspinal nerve roots due to their having been torn

out of the spinal cord. Surgery in that region was impossible, so he

decided to try implantation of the posterior cord of the plexus into the

outer cord. This was done without result. The boy was then removed

to the children's hospital and the parents later declined any further

operative interference.

Dr. George W. Hall in discussion was much interested in the result

of the operation and thought the improvement was very marked. In the

last case referred to the condition was produced while the boy was fall-

ing and grabbed something with his hand. In cases he had seen with a

similar history the trouble had been in the lower brachial rather than the

upper and in those cases the sympathetic syndrome was brought out

which helped to locate the injury, but in Dr. Morf's case this was not

present, as the pressure and adhesions had involved the secondary divi-

sions of the plexus.

Dr. William Shackleton said he had seen a somewhat similar case

four years ago in which a bullet entered the forearm, cutting off the

ulnar. The case was operated within a day or two. The bullet passed

along the nerve and it had the appearance of a nerve which was seized

in artery forceps and crushed. The doctor dissected out the nerve and

allowed it to remain as it was and the patient got along very nicely. Dr.

Shackleton asked Dr. Morf if he had had any experience in tracing out

the nerves where they were imbedded in the scar tissue. He had been

called down into the state to operate in such a case and Dr. L. J. Pollock

had suggested that he try out the method they were using at the Front,

trying to stain the nerve sheats with weak methylene blue. He got into

a lot of adhesions and tried Dr. Pollock's suggestion and was agreeably

surprised to find that the nerve sheath stained so that it was easy to trace

along its course in the scar tissue.

Dr. Morf, closing, in reply to Dr. Hall's remarks regarding the sec-

ond case cited said that while in most cases the injury was in the lower

part of the plexus in the case described it seemed impossible for it to be

in any other place than where he had described it. In reply to Dr.

Shackleton's question he stated that he had had no experience with

methylene blue. There were hot a great many cases of nerve injury;

in his surgical service of nearly seven years at the county hospital he had

had only the two cases of nerve injury to operate upon. Even if a per-

son received a gunshot wound in the region of a nerve it very often es-

caped injury. It seemed reasonable to believe that any method of stain-

ing the nerve would be a very great help in locating the ends that should

be brought together.
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TRAUMATIC NEUROSES

Dr. Harold N. Moyer presented this paper. He expressed the beHef

that the term traumatic neurosis found no proper place in our nomen-

clature as a diagnosis. He did not wish to be understood that neuroses

may not follow traumatism, but expressed the view. that the symptoms,

pathology, and course of these affections do not differ from neuroses

from other causes. Any discussion of this subject commonly begins with

a reference to the work of Erichsen, who is supposed to have coined the

term spinal concussion. The credit for this, if such there be, should be

given to John Abercrombie who, about one hundred years ago in his

work on Diseases of the Nervous System, had a chapter on spinal con-

cussion. Erichsen's views were formulated on no clearer conception

than were Abercrombie's, but unlike the latter he proceeded to draw

conclusions from limited observations which have not been borne out

by the subsequent study of these cases.

The publication of Erichsen's views in 1865 started the legal ball roll-

ing; it commercialized the personal injury business. In 1875 there were

pending in the courts of Cook County about 200 personal injury cases.

Twenty years later the number had grown to over 3,600 cases. Ten years

after Erichsen's publication Page wrote a book in which he discussed

these neuroses. In the polemics of the time he figured as a railroad sur-

geon and hence was thought to have written with a special bias. An
examination of his contribution shows that it was based on an accurate

study of 234 cases, all of which were followed for a period of from 3 to

5 years. His contribution still remains of distinct value. Later Oppen-

heim accurately described 42 cases of traumatism to the nervous system,

the most of which did not recover. It is evident that Oppenheim's con-

ception of traumatic neurosis was very different from that of the more

modern notion, which regards anything from a twitching of an eyelid

and tiredness on exertion as an expression of the effect of trauma on the

nervous system. America has contributed some splendid discussions on

this topic, notably Dana's paper of 1885, which was later followed by the

excellent chapter in Pearce Bailey's work on Accident and Injury. Of

the later contributions to this subject Schusters,' of Berlin, is one of the

most lucid.

A practical difficulty that meets the neurologist in examining those

who have been injured is the mixed character of the cases that reach

him. Comparatively few personal _ injury cases consulted who present

only a neurosis. There may be a fracture on which is engrafted a neu-

rosis. There may be an injury to the spinal column with associated func-

tional symptoms or even with symptoms that are clearly traceable to the

local injury associated with them. From the standpoint of disability and

prognosis these cases are of the utmost difficulty. It is these difficulties

that make it so important that we should approach the individual case,

without preconceived theories, as a clinical problem. Every such case
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should have an accurate study, and this presupposes a painstaking and

elaborate history. Obviously the inquiry should relate to the previous

history of the patient, and it should be searching as to his health history;

whether he had sustained an accident or suffered serious illness or im-

pairment of health in any way. Often without direct questioning the

patient's statement will reveal neuropathic antecedents. There should be

a thorough inquiry into the nature of the accident. Then the story of

the onset of the symptoms should be obtained. It is in this portion of the

anamnesis that the malingerer betrays himself. He comes to the ex-

aminer with the purpose of claiming a pain in the back, which does not

exist. All that he expects to say is that his back hurts him. When this

is followed up by a series of questions as to when this symptom came on,

its character, its location, and many other questions it is obvious that the

man who is describing not a real pain but a fictitious one at once loses

himself in an effort to answer questions which have no basis in his past

experience. The same rule is to be followed regarding every other

symptom such as impairment of vision, loss of hearing, vertigo, or other

subjective symptoms.

There is one symptom that is elusive and difficult to estimate and

that is weakness. After a most searching analysis of symptoms and care-

ful physical examination the subject may claim that he is too weak to

work, or that he gets tired on slight exertion. About two years ago my
attention was directed to tests that have been employed by physical

directors and a table that was compiled by Compton for recording what

he has named the " blood ptosis test." It is based on a study of the

alternation in pulse rate and blood pressure when lying and standing.

A person who is in perfect physical condition will present a slight or no

increase in the pulse rate when standing over that when lying down.

The systolic blood pressure will be about ten points higher when stand-

ing up over what it is when lying down. In the percentage table which

Compton has constructed the two elements of increase in the pulse rate

and the lowering of the blood pressure are correlated. I believe that this

test furnishes the best objective evidence of weakness and incapacity

that we have. After using it for a number of years in making upwards

of 500 observations, I have come to the conclusion that a man who
claims physical weakness and who ranks 80 or above on Compton's

scale is telling what is not true. If, however, he gives a reading ap-

proaching 50 or below, it is very strong evidence that the man is weak

and incapacitated. The test is also of great value in distinguishing

psychogenetic symptoms from those which have a somatic basis.

The relation of traumatism to the development of organic disease of

the brain such as headache, dementia, and tabes is a most interesting

problem. Many times slight traumatism seems to initiate the symptoms

of these organic diseases and it is a most difficult problem to estimate

the possible relation of the traumatism to the development of the symp-

toms. The same thing is true in relation to tuberculosis. Occasionally
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we get pure types of neuroses but these are exceptional. One of the

commonest is the pure type of hysteria. If the symptoms in these cases

come on immediately after the trauma, it will then be found almost cer-

tain that they have had such symptoms prior to the accident. If, how-

ever, they come on two or three weeks afterwards, the symptoms then

will probably bear a more definite relation to the trauma and are prob-

ably the result of post-traumatic suggestions. The neurasthenics have

a more definite prognosis than the hysterical. Occasionally traumatism

has a close relation to the development of early symptoms of dementia

prsecox.

It would seem to me that if there was still a place for traumatic

neurosis it should be restricted to the sense in which Oppenheim used the

term. Many of these present definite evidence of organic impairment

of the nervous system and they most frequently follow severe trauma-

tism. Many of these patients are more or less invalided for years. They

constitute a small group quite easily separated from the neurasthenic

and hysterical tj'pes.

Charles S. Andrus (chairman. Industrial Commission, State of Illi-

nois) in discussion said he was not a doctor, but a lawyer, and he was

rather surprised that he had been capable of understanding Dr. Moyer's

remarks. He wanted to tell something about the Industrial Commission

and ask a few question about the neuroses. He stated that thirty-seven

of the forty-eight states now have compensation acts, seven states hav-

ing passed them last year. No state that has passed such an act has ever

repealed it. On June i, 1917, in Illinois, this act was made compulsory

as to all hazardous occupations so that now every employee working in

a hazardous occupation is under the act. There are about 60,000 acci-

dents every year in Illinois. He said he had read an article by Mr. Dean,

Statistician of the Ontario, Canada, Industrial Commission, who said

that if there was a war every thirty years, such as is now raging in

Europe, they would kill and wound about as many men as they did in in-

dustries. Compensation was paid to all men who were compelled to lose

more than a week's time. In probably five per cent, of these cases there

are disputes, making about three thousand cases tried by the Industrial

Commission in a year. In approximately 55 or 60 per cent, of these

cases medical questions were involved, and these were difficult of solu-

tion, and if the society could offer any suggestions along this line, that

it would be greatly appreciated. The doctors who testified in these cases

frequently did not agree, and yet they were supposed to know what was

the matter after such disagreement among the doctors.

Dr. Moyer's statement about a man who was in an accident suffering

from amnesia, had been of practical value to him, as he never had known
it before, and it was a thing which was liable to confront them at any

time. Out of two hundred cases tried by the industrial commission, se-

lected at random, there were two of traumatic neurosis. The last case

was that of a man who was injured two or three years ago. The case
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went to the Supreme Court and was remanded for another trial. On
the second trial here it was agreed to have the injured employee exam-

ined by three doctors, one selected by each of the parties and one by the

commission. This examination was made and all three doctors agreed,

something that seldom happens. He had understood that in these neu-

rosis cases one medical authority had estimated as high as ninety per

cent, recoveries when a settlement was made. That was one reason why

they used to think the cases were not genuine because after a settlement

was made the patient recovered.

He wished to know the opinion of those present concerning an award

paid in weekly payments over a period of eight years—would the effect

of this award paid in this way have the same effect as if the patient

recovered the entire amount in a lump sum; also, whether after a trial

compensation was denied, whether the patient would recover as soon as

if he received an award. That this was a practical matter and could be

remedied by legislation. If a lump sum payment would bring better re-

sults, it would be better in such cases to award a lump sum. In other

words, would the patient get well quicker if he received a lump sum than

if the payment was extended over several years.

He knew the doctors would be interested in the rehabilitation of

injured workmen. Great work was being done along this line in Canada

since the injured soldiers were returning, and they were hoping that

the medical fraternity would become interested in this subject and help

them, so that the rehabilitation could be extended to injured workmen

as well as to injured soldiers. He understood that such a hospital was

to be erected by the federal government here in Chicago, so that all the

doctors should be interested in seeing this work done, not only to benefit

soldiers, but also to benefit injured workmen.

Dr. H. Douglas Singer said regarding the amnesia preceding the

time of the injury that he was not at all sure that Dr. Moyer was cor-

rect in making such an absolute statement. He had seen a patient on the

previous day who had fallen down an elevator shaft and was unconscious

for four hours. He sustained some broken ribs and a fracture of the

jaw. He remembered absolutely up to the point of reaching the door

of the elevator shaft but did. not remember falling. He thought that

sometimes the period of unconsciousness was very brief and doubted

if one was justified in making such a sweeping assertion. Dr. Singer

announced that the Department of Public Welfare was taking a great

interest in the reconstruction work that was being planned and many
people of prominence were taking an active part in it.

Dr. George W. Hall thought it would be well to keep up the reputa-

tion of disagreeing with each other and cited the case of a young man
who was winding a windlass when it escaped his grasp and struck him

above the eye. He was unconscious for a few moments, but he remem-
bered the moment in which the hand left the windlass. It seemed to him

that Dr. Moyer's rule had exceptions.
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Dr. William Shackleton said that while listening to Dr. Moyer's

paper two or three cases that had come before the industrial board came
to his mind. One case was that of a man who was walking near a

building that was being constructed when a crowbar fell three stories

and struck him on top of the head. The man came in for examination

and on going over him he could find no organic lesion. He was referred

to a neurologist, who confirmed these findings. The man was incapaci-

tated to a certain extent, but yet had absolute control of all physical and

mental capacities. He thought it was not necessary to state his color.

In another case a man while winding a windlass hoisting a large

machine in a factory fell and landed on the floor below, striking his head

against a radiator. This man has a depressed skull fracture and a por-

tion of the skull was removed. He came up for examination and again

they found no evidence of organic lesions ; he was referred to a neu-

rologist who confirmed the findings.

In two other cases, one seen two days previously, in which the only

evidence of the man ever having sustained an injury was a slight scalp

wound which had healed without adhesions, the X-ray showed no evi-

dence of skull fracture. The man complained of weakness but presented

no evidence of organic lesion. The reflexes were equal on both sides.

The patient was accompanied by his family physician, who maintained

that inasmuch as the weakness was on the same side as the injury they

should take that into consideration. The fact that the weakness and

blow on the head were on the same side had no significance to the doctor.

There were a great many instances of slight trauma where neurotic

symptoms developed an d he believed the most potent factor in such cases

was '' too much doctor." The neurosis came on in one of two ways

—

either the doctor who attended the case made a suggestion, as in the

case of the man complaining of weakness, and the patient tried to bear

that out and live up to his coaching, or the patient tried to develop some-

thing to prove to the doctor that he had something the matter with him.

Dr. Ralph C. Hamill stated that Dr. Moyer did not touch upon the

subject of why these people develop a neurosis. What were the mechan-

isms that brought about a disposition on the part of the patient towards

disability outside of the desire to get a reward? It seemed to him that

the man's resentment against society at large, or against the thing that

injured him or against his employers had to be considered. He be-

lieved this resentment was tinged with a desire to inflict punishment on

someone else to compensate for the suffering he was bringing upon him-

self. He thought this attitude should always be considered by the physi-

cian who was trying to handle such cases. Those people were usually

rather inferior mentally and if it is necessary to have that inferior class

of people at work he thought it was desirable for society to recognize

them in some way and award them for the risks that they have to run

in their occupations. He believed there was a slight tendency to mis-

judge the individual who had suffered a traumatic neurosis, and did not
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think we were justified in saying that such a person was merely a

malingerer. He was a malingerer because he was inferior mentally and

was kept at a job of that sort because he was mentally inferior. If that

was true then society owed him something.

Dr. A. B. Yudelson said in response to the question of Mr. Andrus as

to whether there could be better results if the individual was paid a

lump sum, or was paid by the present method of the industrial board,

that this question had occurred to him several years ago in connection

with two patients he had seen at the clinic who seemed to be hopeless.

Each time they appeared they would remind him of the fact that they

had families on their hands and no hope of compensation. Such people

now, under the present plan, had a sense of security. He was now to.

lowing up two other cases and they did not seem to be so worried. Most

of the working men know about the compensation act, and the fact that

the unions pay so much a week, and the fact that the industrial board

will consider his case, so that there was a little money coming in from

time to time gave them a sense of security that justice would be done.

He believed the phobia that came with the fear of subsequent disability

was much less than it formerly was.

Dr. Moyer in closing said he was gratified at some of the questions

that had been asked. Regarding unconsciousness, he had stated that

hwere the effect of the blow was to produce immediate unconsciousness he

had never seen a case in which there was not a retrograde amnesia.

This symptom is a most valuable one in distinguishing concussion cases

from those in which there was edema of the brain which resulted in

tmconsciousness. He had investigated this point with very great care

in every case where it was possible to obtain an accurate history of the

circumstances attending the injury. In cases of loss of consciousness

which follow after an injury which might properly be called secondary,

this retrograde amnesia is not present. Where the loss of consciousness

is immediate as a result of concussion there is always a retrograde

amnesia. The mental attitude of these patients brought out by Dr.

Hamill in his usually felicitous style was quite in line with his views.

The mental attitude of the physician toward these patients was most im-

portant. It should always be sympathetic, especially if one has an idea

that the patient is trying to deceive him. It is difficult to say how much
suggestion has to do with these cases. It is of undoubtedly very great

effect. The physician does not mean to have this act in this way, but a

grave face when examining the spine, a suggestion that there is a frac-

ture of the back, or a broken skull is sufficient to upset many who are

not especially suggestible.

He thought Mr. Andrus had asked a very difficult question in regard

to compensation, whether to give a lump sum or weekly payments. He
was inclined to think that the lump sum and getting the case out of the

way was a better way of dealing with it. This, however, would be an

opinion based on the medical side ; from the administrative point it might

be advantageous to have it reversed.
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He regretted that he had not been often before the industrial board,
but judging from the few times when he had been there he was impressed
with the judiciousness of their inquiries and the evident desire to get at
the facts. There was a freedom from ordinary limits of court pro-
cedure which was most satisfactory. The board made an effort to get
at the facts and he believed that that much abused term " substantial
justice " was reached in their procedure.
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Introduction

Superlatives in regard to the character of the war or the unprece-

dented opportunities it presents tend to fall away. Thought and

effort have learned to accustom themselves somewhat to the unique

measurement of the conflict, and are being brought more and more

to the utmost effectiveness of directed attack in every department

of national and international service. It is our purpose therefore

to review the situation as it has already presented itself and as it

continues to record progress in the particular medical field repre-

sented by neurology and psychiatry. Particular attention will be

given where experience itself has revealed so large a sphere for

psychiatric interest, that of the psychoneuroses. Out of this most

extensive laboratory which the war has opened up and from the

need of the many who are disabled through these disorders alone,

arises a vast opportunity and a vast responsibility directly toward

war service and indirectly toward the neuro-psychiatry of the future.

Modern interest in psychiatrical and neurological problems aris-

ing out of war injuries and through the strain of modern war con-

ditions received great impetus and made some signal advance during

the Russo-Japanese war. That conflict awakened keen interest in

the actuality and the diversity of such problems as part of medical

service and investigation. Besides there existed at that time some-

thing of the intensity and high development of modern fighting

methods with their manifold refinements of destructive agencies and

also the strain and stress attendant upon such development. The

present war has, however, far outshadowed that conflict. The

length of time of individual battles and campaigns -at that time, as

of the whole war, was as nothing in the face of the unending and

unyielding pouring of foe against foe, which for want of a suitable

term yet evolved we continue to call battles. Moreover the multi-

plication of injuries in diversity and in destructive character has

246
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more than kept pace with the advance of science in these few inter-

vening years. And the nervous system and the mental make-up of

the individual soldier has had to bear its full share of the result.

There is then a call for every resource of mental and neurolog-

ical understanding and therapy. Neurological surgery has met its

opportunity and not only adapted itself to its task of mending and

healing but has thereby enriched its knowledge and skill as no

amount of operative work upon the traumatic and diseased condi-

tions presented in ordinary times of peace could ever have per-

mitted. The ruthless projectiles, devised to destroy to the utter-

most, have no concern for the location or the form of an injury, its

completeness or an incompleteness which produces far more dan-

gerous and complicated wounds than surgery has had to deal with

before. Brain, spinal cord and peripheral nerves have been victims

of the caprices of the splintered projectiles, which add their peculiar

destructiveness to the overwhelming force with which they are

hurled. Infection has thus entered to further multiply the com-

plexity and the complications of the injuries, while explosions, gas

poisoning, interment under masses of earth or other debris have

produced actual local injury to the central and peripheral nervous

systems aside from the mental shock with its psychic train of mani-

festations.

There has thus been afforded opportunity for work upon injury

of every kind and every extent in brain and spinal cord, infective

processes of varying degree, some most serious and complicated,

all of which has led to greatly increased knowledge of the injuries

possible to these tissues and to skill and surety in dealing with

them. Such knowledge and experience necessarily radiate to re-

lated conditions of infection and injury which would arise in ordi-

nary life. How far such processes can extend and what is the

nature of their results is thus very extensively brought to light.

Furthermore, here as in other war surgery there is little time or op-

portunity for hesitancy. Conditions are extreme and must be de-

cisively dealt with. As it has been noted in connection with other

wounds, operations must be undertaken which would either not

present themselves at all in civilian practice, or surgery must simply

go ahead here where the issue is brought sternly to life or death and

where there is also an added urgency to restore the soldier if possible

to activity. Surgery is therefore more directly productive of clin-

ical experience not only but of such definite results which follow

naturally upon this character of work. New adaptations of sur-

gery, new appliances and methods must be developed to meet the
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need and to follow out the extensive work which these injuries lay

before the neurological surgeon and new devices must be found and

tried for restoring function and assisting the injured part to regain

health and usefulness.

Serotherapy in cerebrospinal meningitis has received very marked

attention and made definite advance in clinical practice. Here too

it has been necessary to combat urgent conditions and to adopt a

bold and unhesitating policy, which has produced striking clinical

results and forwarded the knowledge and application of this form

of treatment, which promises so much for the future.

The same widespread manifestation of symptoms as that met

in the more definite operative surgery upon the brain and spinal

cord is observable in the functional organic disturbances of the

nervous system, such as in disturbances in the reflexes or those

manifest in the vasomotor system, secretory system, or other sys-

tems controlled by the sympathetic and autonomic nerves. These

afford the same opportunity to add to knowledge and experience in

dealing with injuries affecting the portions of the nervous system

dealing with these functions. At the same time they bring us

nearer to understanding the interaction of the various parts of the

nervous system and furthermore the close relationship of psychical

condition and psychical impulse to these various branches and divi-

sions of the nervous mechanism. Here of course lies one of the

difficult distinctions to be made in diagnosis and in treatment, the

separation of purely functional disorders only psychically condi-

tioned from those due entirely, in the first place, or to a greater or

less extent dependent upon organic injury to brain, spinal cord or

peripheral nerves. Close similarity of symptoms often require most

careful diagnostic watchfulness to distinguish psychogenic disorder

from perhaps most serious somatic disease.

This opens the way into that vastly larger field much less definite

of entrance and control in some respects than that of the more

precise somatic injuries. Yet experience proves that in number of

patients and variety of symptomatology, it forms a field of interest

and opportunity for directed effort second in importance to no other

department of medical service. Not always the severity of the

mental disorder manifested, as compared, for example, wnth a dis-

abling wound, but its obscurity, its protracted eft'ect upon the in-

dividual, its resistance to amelioration or cure render it of most

serious import. It retires too many otherwise able-bodied men from

the firing line, it crowds the hos])ilals or burdens transportation

facilities, beside rendering the individual useless to himself and even
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perhaps in his home surroundings should he be returned there, and

causing him any amount of that pecuHar distressful suffering which

belongs to these various psychoneurotic conditions. In short, it is

a source of extensive loss and distress and would, unchecked and

untreated, result in a depletion of the military forces and a lowering

of the military morale. There is therefore the most urgent need to

center attention upon the psychoneuroses of the war and rescue

this otherwise wasted material again for service and to avoid the

possible permanent psychical deterioration of the men. This has

been recognized as a field of preeminent importance and intensive

studies have been made upon it and very definite therapeutic work

has been attempted.

One feature which this war is bringing very prominently to the

fore in just this territory is one that has been intimated above.

This prevalence of psychoneurotic developments peculiarly attend-

ant upon the form of present warfare, all loosely comprehended

under " shell-shock," the incapacitating of men from service often

permanently or for an extended length of time, have laid upon the

psychiatrist most unavoidably the necessity of getting the patient

w-ell and getting him back to his place at the front. This has em-

phasized the fact that psychic difficulties are curable, that there must

be some remedy for them. Necessity says that there shall be, that

if no way exists it must be found. It calls upon every reasonable

form of psychotherapy to bend to the vittermost and discover the

actual cause of the patient's disability and how this disability may
be successfully met. It has called for such definite application to

the study not only of the mental conditions which become manifest

in these disturbances but of the factors which lie also behind the

breakdown. These may be immediate, in the conditions of warfare

aside from the actual incident of interment, explosion, striking of the

projectile or whatever may have been the final precipitating cause.

They exist in the conditions of warfare productive of fatigue, ex-

cessive strain, or other predisposing factors, or they may lie still

deeper in the makeup of the individual, brought to the surface under

these exceptional circumstances. At any rate military authorities

and the entire urgency of the situation will admit no longer of the

idea that the psychically diseased is necessarily and permanently out-

cast from the ordinarily healthy community, left to get along as

best he may, granted at the most a certain amount of indulgence

and supportive advice and sympathy. He has now to be cured.

His psychic ills must become as definite and tangible, even though

in quite a different manner, as his physically fractured thigh or dis-
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located shoulder or wrenched ligaments. This is particularly true

also because so many of these mental disablements are the result

only of these war conditions upon an otherwise healthy background.

Thus has war made the whole problem of the psychoneuroses,

including also the psychoses, a much more direct and determinate

one. This attack upon them because of the exigencies of military

service as well as of the general problem of the health and useful-

ness of these men for the future, immediate and after the war,

brings its results back to civil life. Advance is made possible in

the field of organic nervous conditions, in knowledge of nervous

injury and disease and in increasing skill and assurance in its treat-

ment. Just so the as yet scarcely explored field of the psycho-

neuroses must in the end profit enormously by these determined

excursions into it and the interest in its problems which has at last

been so widely awakened.

For in one sense the war has presented no new problems in this

realm. We have been far too blind to the extent and the reality of

the psychoneuroses in our midst, and to the more definite ways of

reaching them through actually understanding their causation and

their logical development out of these causes. There has therefore

been little effective therapy through such understanding. The

psychoneuroses of the war are not new in themselves. They too

represent the same human foundation of ability or inability to react

to life's difficulties and life's demands, upon which foundation the

various symptoms manifest themselves according to each indi-

vidual character, development, trend, measured by individual adap-

tive and resisting power. These are also played upon by external

conditions, which present unusual difficulties or increase those

already present. This war has presented many such cases and in

exceptional form. Moreover in the face of the stoutest resisting

and adaptive ability, it continues the^e conditions and keeps the

victim indefinitely in the face of such conditions until fatigue gets

in its insidious work or the prolonged strain is suddenly brought

to the breaking point by the catastrophe of a shell wound, or burial

and suffocation, perhaps with a violent precipitation into uncon-

sciousness.

Though there are no new forms of psychic disturbances there

are these causes of many varieties, which do not exist in times of

peace, when often a latent psychoneurotic disposition is not brought

to the test and the danger of such a breakdown has been quite ob-

scured. These special and very trying situations produce some-

times marked psychoses but often of a curable nature, because they
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represent only inability to adjust to such extraordinary demands

and conditions and to withstand their constant pressure. It is so

also with the psychoneuroses many times. They too represent not

a chronic non-adaptability and non-resistance, even a latent one,

but rather failure only temporary and more easily readjustable, to

withstand in the face of cumulatively trying conditions.

None the less but so much more is it encumbent that there shall

be very careful psychic testing and examination in the selection and

passing of men for active service, that these latent psychoneurotic

individuals shall not slip through and offer all too ready material for

breakdown. This too necessitates a clarification of knowledge con-

cerning these disorders. Their prevalence in the population must

be discerned, the tendencies and traits which signify their latent

presence. They must be handled as a definite factor in the prelim-

inary examinations and passing of troops, even as in the medical

practice among the disabled in the army abroad. For this reason

the knowledge acquired there and the experience gained in definite

therapeutic work both there and as it shall be followed up in our

return hospitals in this country, is of the utmost importance as a

sifting measure for our medical examiners. It ought also to tend

to a psychic prophylaxis. Perhaps something could be done in

our training camps to establish a better psychic adaptability and

an increased resistance power. Of course all the physical training

tends to that, but reports prove that it has not always been well regu-

lated to that end. It has sometimes tended in just the opposite di-

rection. There should be possible here a better cooperative under-

standing and eft'ort of psychiatrical and physical training interests,

while there might also profitably be added some definite psychic

training or instruction which would better prepare the men in

psychic endurance. How far this may tend to the lessening or elim-

ination of neuroses as the war progresses is worthy of careful

study and practical consideration. This alone would form an im-

portant reason for considering well what has been done in this

medical field of the war.

Since the whole question resolves itself to one of the most im-

portant issues in the conservation policy of our Government and its

Allies, the measure of progress already made in the field of these

disorders, the lessons which experience so far has taught, which daily

contact wnth these cases in all stages of their progress, including

their reaction to treatment, all these are well worth detailed review.

It is in fact imperative that they should occupy a conspicuous place

in our study and should be more forcibly brought to general atten-
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tion. This task most fittingly includes a careful consideration of

the extensive literature from the medical officers among the Allies,

as well as from those of our own service who have assisted them or

have themselves established departments of service.

Throughout the war, now nearly four years, neurological and

psychiatrical subjects and experience have received varied and ex-

tensive treatment. Some writers have occupied themselves chiefly

in their reports and discussions with the organic phase of these

disorders, surgical injuries or more functional manifestations, others

have more exclusively written of the psychoneuroses and the at-

tempts to treat them. Various forms of therapy have been adopted

fitted to the individual needs of the cases which present themselves

and the special conditions under which the various troubles became

manifest. These therapeutic attempts are likewise modified by

the severity of the manifestations and the likelihood of early return

or not to the front, and so on. It has been most interesting and

promising to note the actual efifort to tmderstand in its broadest

significance the whole psychic content and attitude of the indi-

vidual as the basis for proper understanding and treatment of the

disordered condition. The psychiatric mind has been much en-

larged to realize more clearly and comprehensively than ever before

the existence of an inner problem aroused or produced by the events

and dependent on the reactions leading up to the final disability.

There has been a tendency to lay aside narrower classifications and

limited acceptance of causes and to look into the individual as a

sum of complexes, all of which tend toward any external mani-

fested reaction. That the chief of these may be in any one case the

overwhelming condition which has brought the psychoneurosis or

the psychosis into play does not prevent consideration of the com-

plete psychic setting and the basing of therapy upon such a wider

view.

Nevertheless the problem of neurological and psychiatrical un-

derstanding and treatment of these special injuries and disabilities

is by no means a unified one. Especially is this so in the more

puzzling and vaguer field of the psychoneuroses. There are many
points of view and diverse methods of attack. And still the im-

portance of the subject increases from the point of view of mili-

tary efificiency, of humanity's aj:)peal to stem and turn back the tide

of this peculiar form of suffering, and for the sake of improvement

in knowledge and practice in these important territories in civil life.

For these reasons we purpose to follow out this growing amount of
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literature and bring together in some comprehensive form the les-

sons which have been learned and are being learned. Our desire
is to follow the active workers at the front or in the hospitals
behind the lines, as new tasks are set and their solution is attempted
and attained only to give place to new problems and opportunities
for greater light and surer experience.

(To be continued)



Current Xtterature

I. VEGETATIVE NEUROLOGY
2. ENDOCRINOPATHIES.

Madigan, J. J., Moore, T. V. Dystrophia Adiposogenitalis. [The

Journal A. M. A., March 9, 1918.]

A case of dystrophia adiposogenitalis, with a morbid material

heredity on the mother's side, is here reported of a child who was never

able to see, was very fat, and also decidedly feminine in appearance

though a boy. The X-ray showed that the sella turcica was deformed,

suggesting a tumor of the hypophysis beginning in the sella and de-

stroying, by pressure, the posterior clinoid processes. Such symptoms

as overgrowth, being feminine in appearance, a lack of hair with the

excepion of that on the scalp, and smooth, delicate skin, show that the

pituitary is involved. Cushing's studies make it evident that frequently

the cause of the dystrophy is due to changes in this gland. There

are a few cases that are prenatal. The author gives some reasons as to

why this is possibly one of them. First, the number of deformities in

the mother's paternal relatives, and by the appearance of a cerebral

defect on one of her paternal relatives who married a man of doubtful

ancestry, all of which suggests a Mendelian recessive. Second, the

origin of the case is prenatal. The reasons given are: the parents say

that the child never saw; the father noticed the movement of the eye-

balls when the child was only three or four months old; also the fact

that the genital aplasia is such that it must date back into the prenatal

history of the child, and the very small optic disks.

Rogers, J., Coombs, H. C, Rohe, J. M. Effect of Organ Extracts on

VoLUNTARY AIuscLE. [Am. Jl. Phys., Jan., 1918.]

The vigor of contraction of fatigued voluntary muscle is increased

by intravenous infection of the noncoagulable portions of the alkaline

saline extracts of the thyroid, parathyroid and suprarenal glands. A
similar stimulant effect is shown by the commercial i : 1,000 solution of

epinephrin. No other materials which are obtained from the thyroid,

parathyroid and suprarenal gland show any effect of increased action on

fatigued voluntary muscle. Voluntary muscle contraction is not effected

by materials from the other endocrine glands. The activity of the

thyroid is lessened or destroyed by evaporation. Removal of part of

the thyroid seems to have no direct effect on conditions causing fatigue

of voluntary muscle. "' Residues " made from adenomatous thyroid ma-
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terial, and also those made from the symptoms produced by overactivity

of the thyroid gland, are sluggish.

Kinnisson, E. Pituitary Extract in Bowel Paralysis Following
Appendectomy. [Bulletin de I'Academie de medecine, January

29, 1918.]

Good results from pituitary extract in the cases of intestinal paralysis

frequently following operations for acute appendicitis in the presence

of general peritonitis are here reported. In some of these cases intes-

tinal paralysis is the only manifestation of the peritoneal inflammation,

and at times the impression arises that the patient's life could be saved

if only the intestinal paralysis were overcome. In a case of gangrenous

appendicitis in a child of ten years, with marked abdominal distention

and absence of bowel movements for six days after the operation in

spite of gastric lavage, enemas, and castor oil suppositories, a first sub-

cutaneous injection of one mil of pituitary extract brought colicky pains

and a small stool within fifteen minutes. Further injections on sub-

sequent days were promptly followed by increasingly copious bowel

movements, and recovery took place.

Kirmisson, E. Thyroid, Coxa Vara and Obesity. ,[Bulletin de

I'Academie de medecine, March 5, 191 8.]

Under the term coxa vara the author includes two abnormalities, viz.,

a special morbid posture of the lower extremity characterized by a

combination of external rotation with adduction, and a sagging of the

femoral neck, which forms a right or acute angle with the shaft of

the femur. Thus defined, coxa vara occurs under two different condi-

tions : in young children, in whom it is generally accompanied by the

other customary signs of rickets, and in adolescence, when, as in the

case of the other skeletal deformities met with at that time, it usually

occurs alone. As regards the cause of the adolescent type of coxa vara,

the author was struck some years ago by the observation of a family in

which three children had coxa vara and were all obese. The mother

likewise suffered from obesity. Numerous cases since met with have

convinced him of a close relationship between obesity and not alone

coxa vara, but also epiphyseal separation at the upper end of the femur

and the local disturbance which leads to '' fruste " coxalgia. The three

latter conditions, moreover, are themselves allied, sometimes occurring

in association in several members of the same family. Thyroid in-

sufficiency is probably the cause of the obesity underlying these condi-

tions. The thyroid gland seemed hypoplastic in the author's cases, and

the pasty features and facial puffiness suggested myxedema. X-ray

examinations for pituitary enlargement in two cases were negative. In

a male patient aged sixteen the genitals seemed underdeveloped, and in

a girl of twelve, 1.53 meters tall and weighing 61 kilograms, menstrua-

tion had not yet appeared. Treatment by mechanical extension and

thyroid gland internally yielded some benefit.
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Gruemes, A. Hypernephroma and Virilism. [Semana Medica, Aug.

2S, 1917.]

The case produced by this author by photograph shows graphically

the result of a hypernephroma in the cortex of the right suprarenal.

The effect of this had been to change a young woman of pleasing ap-

pearance to what was apparently a bald and heavily bearded man of

50. The microscopic findings in the case, revealed by necropsy, were

sclerous atrophy of the ovary, an adenoma in the thyroid and consider-

able atrophy of the pancreas. This case presents a warning not to

neglect investigation of the suprarenals in the evidence of pronounced

virilism, when proper measures may prevent final irremediable lesions.

Bandler, Samuel Wyllis. Ductless Gland Therapy in Gynecology

AND Obstetrics. [International Journal of Surgery, January,

1918.]

Bandler regards hyposecretion of the thyroid as the condition most

readily overcome by the administration of the proper gland extract.

For avoiding or diminishing flashes ovarian extract and corpus luteum

are of great value. There are some cases, probably pluriglandular in

origin, which are not benefited by this method of treatment. If the

ovary is underactive and the primary condition rests there are ob-

tained excellent results by the use of corpus luteum or, particularly,

ovarian extract. Relative amenorrhea or late development of men-

struation in young girls is benefited by the administration of thyroid

extract and pituitrin combined with ovarine or corpus luteum. Cases

of diminished menstruation and sterility are best treated by the admin-

istration of ovarian extract, thyroid extract, and pituitrin, five minims

three times weekly, by hypopituitary gland extract. They should also

receive corpus luteum extract and pituitrin, five minims three times

weekly, by hypodermic. In conditions marked by asthenia, adrenalin

bypodermically and especially the suprarenal extract by mouth, admin-

istered with the whole gland of the pituitary, for weeks and months,

will often bring about good results. For uterine bleeding not due to the

presence of a new growth in the uterus nor to overgrowth of the en-

dometrium, mammary gland extract and thymus extract are excellent.

Little can be expected of mammary gland extract given in large doses

for fibroids of the uterus.

Levy, R. L. Thyroid and Vagus. [Arch. Int. Med.. Feb., 191 8.]

A uniform series of responses, both in degree of depressor effect and

duration of cardiac inhibition results from repeated stimulation of either

vagus with a given stimulus strength. This was obtained in cats

pithed to the midthorax. But if the thyroid gland is induced to secretory

activity, even when there is evidence that there has already been an out-

pouring of thyroid secretion, both the depressor effect and the duration

of cardiac inhibition show no further significant alteration. It is evi-

dent therefore that there can no longer be produced a demonstrable
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effect on the excitability of the endings of the cardiac vagus, after a

sufficient amount of thyroid secretion has been Hberated to sensitize the

sympathetic structures which are acted upon by epinephrin in raising

arterial pressure.

Hunziker, H. Cause and Prevention of Goiter. [Corresp. f. Schw.

Aerzte, Feb. 23, 1918.]

After his study of goiter prevalent in different parts of Switzerland,

the data he gives seems to carry out his theory that goiter is a func-

tional overgrouth of the thyroid caused by the effort of the organism

to make up a shortage in the iodin supply. Since iodin naturally is sup-

plied to the food, goiter prevails in places where there is a deficiency of

iodin in the vegetation. In places where goiter is prevalent, iodin-con-

taining manure might supply the plants with the necessary iodin, and

thus entirely destroy goiter. The principal goiter regions are found

at a moderate altitude, from 600 to 1,000 meters; above or below this,

goiter is not so common. The cooking salt used in one comparatively

exempt district contained an unusual amount of iodin. Goiters develop

in certain years more than in others, which fact may be due to rains

washing the salts out of the soil. A sandy soil yields up salts more
readily. The plants do not grow as abundantly in a rainy season, and

do not take up as much of the salts in the soil. At an altitude above

1,000 meters, vegetation grows so abundantly that it works deep into

the soil and takes up the salts. It is noticed that in the comparatively

exempt districts, the rainfall occurs in the autumn, instead of in the

spring as it does in other places. The conclusion is reached that goiter

is an adaptation to a diet in which there is very little iodin. Lack of

iodin in plants is what connects goiter with climate and geological

formations. An easy way to remedy the lack of iodin would be to have

salt made with a small amount of iodin added. Hunziker suggests that

it would be well to investigate as to whether the heat of the baking

would not cause the iodin in salt in bread to be volatilized. A year of
" fertilizing people on a large scale by adding iodin to the salt would

help to solve the problem. There is a still simpler plan, and that

would be to have the salt taken from the salt springs in the district

of Waadt which is comparatively exempt, and sent to a place where

goiter is very prevalent and exchange it for the salt made from the

springs in the latter district, that have a deficiency of iodin. All the

testimony and arguments given point to the fact that a greater amount

of iodin should be supplied in districts where goiter is prevalent.

Aub, J. C, Stem, N. S. Thyroid Extract and Heart Block. [Arch,

of Int. Med., Jan., 1918.]

The experience which these authors report with administration of

thyroid extract points to the fact that thyroid does not increse the heart

beat by direct action on the muscle but through the nerve pathways.

The extract was administered in increasing doses until at the end of
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three or four months over 2,000 grains had been administered. The

dosage had reached as high as 28 grains a day. There had been as a

result an increase of 47 per cent, above normal in the basal metabolism,

which fell again to normal twelve days after withdrawal of the extract.

There was also a rapid auricular rate of 120 but no ventricular change.

The auricular rate had returned to normal by the nineteenth day after

treatment was stopped. Body weight after withdrawal increased over

eight pounds. The respiratory quotient and the blood sugar remained

unchanged.

11. SENSORI-MOTOR NEUROLOGY
2. BRAIN AND MENINGES.

Mink, O. J. Meningococcus Carriers. [Editorial, J. A. M. A.]

There have been approximately 1,500 cases of meningitis since last

summer among our troops assembled in the various army encampments.

This is a much higher rate of incidence than has existed in any civilian

population of similar size in this country during this period. In Chicago

during the whole year 1917 only 354 cases were reported, and this was

an incidence three times as high as in 1916. Even if there were no

European experience to guide us, therefore, we should have convincing

evidence of the special prevalence of meningitis among the new recruits

in military organizations.

Nearly all observers of the epidemiology of meningitis have laid

great stress on the role of meningococcus carriers in spreading infection.

The Journal has previously discussed various aspects of this question.

Under the acid test of practical experience, new views about the signifi-

cance of carriers and about the methods of practical procedure are find-

ing expression. From the administrative standpoint probably the most

important of these differences concerns the measures that should be

taken for control in the army organization. Two quite divergent opin-

ions have found advocates: one, that it is desirable and practicable to

examine all the troops in an encampment, to eliminate all or most of the

carriers and thus stop or greatly limit the spread of infection ; the other,

that the search for carriers is of doubtful value, and if pushed to its

logical conclusion would seriously cripple military efficiency. The latter

view has been especially expressed as the result of experience at the

Great Lakes Naval Training Station.

The difference in these two views with their momentous practical

corollaries is so great as to require serious consideration at this time.

If it is true, to quote the report of Mink, that " measures to control the

disease through the carrier method are absolutely worthless." then

preventive measures should be based on the elimination of predisposing

causes rather than on sources of infection. No one questions the great

influence of inadequate clothing, improper housing and possibly fatigue

in increasing the susceptibility to cerebrospinal fever among troops; but
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there is abundant evidence that these are not the only factors that

facilitate infection. It is a common observation that within the same

military organization certain units are stricken much more severely than

others under substantially similar conditions of housing and weather.

When meningitis is studied by the spot map method, definite foci of in-

fection will often be distinguished, and these foci are at points where

no material differences in predisposing influences can be detected. The
explanation usually given for the development of these meningitis foci

at certain points and not at others is that meningococcus carriers are

particularly numerous or particularly dangerous at the affected localities.

Many bacteriologic observations in this country and abroad support this

view. It is rather suggestive that no specific interpretation of meningitis

foci based on differences in the action of predisposing factors has been

established. It is also true that so-called seasoning or hardening influ-

ences are not universally effective in modifying the occurrence of menin-

gitis. Foster and Gaskell point out that the epidemic of meningitis among
the British troops in the spring of 191 5 occurred when the troops were

living under conditions considerably better than in the preceding autumn,

and when they had become more acclimatized to their new mode of life.

The same observers draw attention to the fact that there is no direct

connection between a severe winter and an outbreak of cerebrospinal

fever, some of the most severe epidemics in England having occurred

with a mild winter. Rolleston also gives figures showing that there

were more cases in the personnel of the British navy in the third year

of the war (143) than in the second (104), although there were fewer

in the second than in the first (i/O), and he adds that " the absolute rise

of the naval cases during the third year of the war corresponds with a

rise in the number of cases in the civil and military population, and also

with an increased percentage of carriers in the navy." Perhaps the

most significant fact of all, however, is the one to which we have already

referred, namely, the very definite localization of meningitis cases in

army camps on some basis other than that of predisposing factors.

Without underestimating in any degree the importance of predisposing

influences in this infection, we are forced to regard them as only one

element in the situation. Causes that affect individual susceptibility

cannot be ignored in the practical control of meningitis ; but we are not

justified on that account in neglecting other measures of combating

meningitis dissemination.

Probably the real issue is not so much the importance of menin-

gococcus carriers as the practicability of segregating carriers while at

the same time maintaining a reasonable degree of military efficiency. It

will be generally admitted that more specific evidence is needed respect-

ing the results actually accomplished by meningococcus carrier work in

the army camps. At the same time some of the criticisms of the effec-

tiveness of this work are themselves of questionable cogency. In making

comparisons of carrier conditions, the number of carriers in a unit is
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only one factor; we should also know the proportion of chronic carriers

(probably the more dangerous type), the proportion of new recruits in

the units that are compared, and the possible influence of overcrowding

and other living conditions, as well as the period of time over which

observations extend. It must not be forgotten that the examination of

healthy persons in a locality where meningitis does not prevail and there

is no obvious association with cases of the disease has shown the rela-

tive absence of carriers. One obvious difficulty in the way of satis-

factory comparison is the evaluation of the relative efficiency of the

methods of meningococcus isolation and identification in the hands of

different investigators. The use of fairly uniform- methods embodying

the results of the latest experiences in this field would be a step in

advance.

Respecting the feasibility of making meningococcus carrier examina-

tions, and utilizing the results under military conditions, we have quite

a body of experience to draw on. It is rarely, if ever, that the examina-

tion of a large body of troops—say a division—will justify itself on

grounds either of adaptation to the military situation or of control oi

epidemic spread. It is never possible to obtain absolute segregation of

the military population from the surrounding civilians, or of the various

units of the military group one from the other. The result is that new

carriers are being more or less steadily created or introduced while the

work is going on. The labors of Sisyphus were small in comparison

with the attempt to find and segregate all the meningococcus carriers

in an assemblage of 35,000 men.

It seems probable that the most useful practical procedure lies some-

where between the extremes of universal nasopharyngeal examination

and no examination at all. If those soldiers who have been in close

association with the one attacked by meningitis are examined, it is often

found that one and possibly more of these " healthy contacts " is a

carrier of large numbers of meningococci. Authenticated instances

have been recorded in which the isolation of such a carrier has been

followed by the cessation of meningitis in his organization. The in-

ference also seems warranted that the failure to remove such a carrier

early in his career is responsible for the development of the striking

and characteristic meningitis foci already mentioned.

From the army standpoint it seems likely that the procedure here

indicated can be carried out without undue interference with essential

military needs. Prompt segregation of ten or twenty or more immediate

contacts until the bacterial results are obtainable—say for a period of

forty-eight hours—and isolation of the carriers found, only one or two

of whom may prove to be chronic carriers, are not measures likely to pro-

duce serious disorganization of the camp activities. There is reason to

believe that they will aid materially in preventing the development of

meningitis foci. It goes without saying that there are military situa-

tions, as at an embarkation port, where even this measure of control can
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hardly be carried out. It will also be granted that a more compre-

hensive examination would show the presence of meningococcus car-

riers in troop units in which no case of meningitis had developed and

did not develop through a long period of observation. Such carriers,

however, evidently do not possess the urgent practical importance attach-

ing to those carriers in the immediate vicinity of a case of meningitis. In

a word, the prevention of the formation of meningitis foci would seem

the most reasonable point of attack. Isolated or so-called sporadic

cases of meningitis will always be likely to occur among new Army
recruits and will often be very difficult or impossible to connect with any

other center of infection. But careful inquiry will doubtless show that

even in such cases a connection can be traced more frequently among
soldiers whose movements can be fairly definitely ascertained than

among members of the civilian population.

On the whole, the position that seems most clearly justified at the

present time is not to abandon the examinations for meningococcus

carriers, but to make such examinations on a resonable scale under all

conditions in which military exigencies do not forbid. To obtain the

best results the examination should be made as soon as possible after

the existence of a meningitis case is suspected, and the laboratory

methods used should be rapid and precise. The available evidence indi-

cates that such a procedure is valuable in checking the spread of menin-

gitis. The success of preventive measures in any disease is beset with

some degree of uncertainty. The fact that we cannot assert in any

particular instance how many cases of meningitis have been prevented is

no argument against the judicious application of meningococcus carrier

control.

Netter, A., Salanier, M. Secondary Pneumococcus Infection in

Meningococcus AIeningitis. [Arch. d. Med. d. Enfants, Sept.,

1917.]

These authors present the analysis of twenty-two cases, five their

own, of children in whom a pneumococcus infection was superposed

upon a meningococcus infection, in most instances when the latter had

seemed to be under control. All but three cases proved fatal. The
pneumococci evidently penetrated from the nasopharj^nx to the meninges

and seemed to destroy the meningococci already installed. The children

who recovered had been given preventive injections of antipneumococ-

cus serum, which should be given in such conditions in addition to the

antimening-ococcus serum.
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III. SYMBOLIC NEUROLOGY
3. PSYCHOSES.

Comby, J. Mongolian Idiocy. [Arch, de Med. des Enf., Dec. 20,

1917.]

According to Comby's experience mongolian idiocy is much more

prevalent in Fance than the earlier literature would show. He has

found sixty-nine cases during the last thirteen years at Paris. He be-

lieves that it has probably often been confused in the past with myxe-

dema, rachitis and athrepsia. He describes his series in detail but finds

no special inherited traits nor any consanguineous marriages. The effect

upon pregnancy of the advanced age of the mother and of unusual grief,

worry or privations appeared as a causal factor in some cases. He
believes that Mongolian idiocy is due to some definite lesion before

birth, which has arrested development and which cannot be remedied.

As these individuals are very susceptible to pneumonia and tuber-

culosis, which is usually early fatal with them, the most that can be

done for them is to protect them against exposure to cold and to tuber-

culosis. Medicopedagogy may be able to do something for them and

moderate thyroid treatment might hasten growth.

Helweg, H. Wanderlust. [Ugeskrift f. Laeger, Jan. 31, 1918.]

The pathologic impulse to wander away without apparent motive is

said by Helweg, in support of other observers, to be a symptomatic

manifestation in other conditions than in epilepsy alone. The French

have mentioned it as a manifestation of hysteria. Other literature, he

incorrectly states, seems to contain no reference to this tendency except

in epilepsy and hysteria, four cases only being recorded in Danish litera-

ture. For himself he describes six cases in which this tendency was

present, the patients apparently conscious of what they were doing.

There is often in the literature reference to trauma of the head, which

was true in five of his cases. In one patient there was also inherited

mental taint, though when placed in an institution after periods of wan-

dering no other abnormalities were discovered. It was after a second

injury to the head that she had begun wandering from home. After

this she had gone away repeatedly, staying at hotels, pawning her

belongings and even stealing the money for her escapades. No erotic

tendencies manifested themselves, though she had on one occasion been

accompanied by a man, a chance acquaintance. Occasionally she had

no clear remembrance of the times of being absent from home. Women
seem to be as prone to this phenomenon as men as far as the psycho-

pathic condition responsible for it, but it is not made active by abuse

of alcohol as often with men, and has generally other ways of mani-

festing itself. Running away usually occurs after a quarrel or other

unpleasantness and one man in military service ran away repeatedly to

bis wife. The author believes that the tendency needs no definite
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designation as a special mania, but is the same thing no matter with what

diseased mental condition it is associated. The great amount of litera-

ture on wanderlust in mild dementia prsecox cases does not receive the

proper attention by this author.

Tramer, M. Postoperative Psychoses. [Correspond. Bl. f. Schw.

Aerzte, Feb. 23, 191 8.]

In the two cases which Tramer reports extreme dread of the opera-

tion seems to have been a factor in the causation of the psychosis.

Surgeons should recognize such an abnormal dread and warn the family

as to its possible psychotic outcome. Tramer considers these cases of

a benign character and susceptible to skilled treatment.

Stokes, C. E. Narcotic Addiction. [J. A. M. A., March 16, 1918.]

The military, industrial and public health features of narcotic addic-

tion are discussed by the author. He claims that in some sections of

the country 90 per cent, of the narcotic victims are heroin users, and

nearly all of these are in the period of adolescence, and many have

reached military age. It would be illogical to expect 100 per cent,

efficiency at the outset of treatment of these persons, but with proper

care and study many of them can be redeemed. Sooner or later the

condition develops individualistic fetaures. A chronic depression of

nervous functions, and, further, this depression involves the ductless

glands and other organs, causing disturbances of nutrition and emotional

disorders, w^hich are especially evident when the drug is suddenly

stopped. From his experience with drug addicts, gained while in charge

of an institution for their care and cure, it was clearly shown that they

could be controlled by enlightened methods of discipline and administra-

tion, with proper environment. It is time, he says, that an educational

drive be started, in which this problem can be taken up, stripped of its

mystery and sensationalism, and the facts of the situation laid bare.

Lafora. Organic Basis of Dementia Pilecox. [Siglo. ]Med., Dec.

8. 1917.]

Lafora supports the toxic origin of both physical and mental symp-

toms of dementia prsecox: through imperfect functioning of the sexual

glands. The protective ferments of the blood do not properly act upon

their products so that they circulate in the body as toxins chiefly in-

jurious to the brain cortex and probably the vegetative nervous system.

He believes that the remissions which sometimes occur indicate the

temporary suspension or neutralization of these products. The de-

mentia prsecox inheritance may be an inferiority of the same gland or

of different glands and is Mendelian in appearance.

Evarts, Arran B. The Ephebic Psychoses. [Am. Jl. Insanity, 74,

1917, I.]

The authoress considers, first, the characteristics of adolescence, and

the bearing of the changes which occur at that time upon mental in-
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stability, next describes four cases, all in negresses from fourteen to

sixteen years old, in whom, though the symptoms closely resembled those

of hebephrenia, there was recovery apparently without mental impair-

ment. Three of the four cases showed mental retardation by the

Binet tests, the fourth passed the tests for her age. She feels that we

have here to do with a class of cases somewhat different from de-

mentia prsecox and of more favorable prognosis and proposes for them

the name " ephebic psychoses."

Lowrey, Lawson G. Some Observations on the Relationship Be-

tween Syphilis of the Nervous System and the Psychoses.

[Am. Jl. Insanity, 74, 191 7, No. :.]

A study based upon eleven cases showing a divergence of the clinical

and serological pictures.

1. Of about 2,500 cases examined in three years eleven are sufficiently

unusual to be reported on.

2. Of these, four gave the clinical picture of dementia praecox, one

of constitutional inferiority, one of imbecility, two organic, and three

paretic dementias.

3. In two cases of dementia praecox, the serolo^ of neurosyphilis

was found early. In the other two only after many years. In none was

it expected. One case has tabetic symptoms, the other no symptoms

of neurosyphilis. The case with tabetic symptoms also exhibits cata-

tonic symptoms.

4. These are the only cases of dementia praecox in the hospital show-

ing such serology, though other cases have positive blood tests.

5. One hysterical or constitutionally inferior person developed sec-

ondary syphilis five years before death. A year before death, the

serology of neurosyphilis was demonstrated. Autopsy confirmed this.

No clinical symptoms.

6. An " imbecile " developed general paresis in the hospital. Autopsy

and serology typical.

7. An "organic" case without signs of paresis gives the serology

of it.

8. A case clinically of Huntington's chorea gives the serology of

paresis without clinical signs of it.

9. One case, clinically paresis at first, seems now like dementia

prsecox, serology positive.

10. One case, clinically paresis, has run an extremely long stationary

course. Wassermann negative in blood and fluid, other tests positive.

11. One case clinically and serologically paresis, has as his most

prominent symptom, the only one at the present time, auditory hallucina-

tions.

12. We have to with (a) neurosyphilis in unusual causal relations, or

(b) coincident psychoses and symptomless ncurosypilis.

13. Diagnoses should be based on both clinical and laboratory find-

ings. The neglect of either may lead to improper results.
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Dercum, Francis X. A Clinical Manual of Mental Diseases.

Second Edition, Revised. P. Blakiston Sons & Co., Philadelphia.

This book follows the plan and outline of the first edition of the

work. It adds to the already very full descriptive discussion of the

various forms of mental disorder, certain newly discovered facts and

various hypotheses, which enlarge the conception of etiology and method

of approach to these disorders. These are mainly along the line of

internal medicine, somatic factors, upon which the author always lay.<

stress. His chapter upon psychology has, however, also been consider-

ably extended.

The introduction to the subject reiterates the consideration of mental

disturbance as disease, instead of a strange aberration mostly conceived

as moral ease, the scientific attitude, still needing emphasis, the author

rightfully believes, even now. He then proceeds to define briefly first in

general terms of neurological change, anatomical or functional, and

then of mental phenomena, what is understood by " insanity " and
" alienation." He discusses briefly also the meaning of various specific

terms which denote symptomatic manifestations in mental disorders.

His further treatment of the subject is based upon the concepts
" neurasthenic," which he defines to include those symptoms indicative

of exhaustion and chronic fatigue, and " neuropathic " which he applies

to the fundamental deficiencies and aberrations of the nervous system

which predispose it to disease. The former is purely functional; the

latter seems to include both morphologic and functional factors, a dis-

tinction which is hardly clear or convincing.

There is no attempt at a hard and fast classification throughout

the exhaustive description which follows, of the various forms of mental

disease, for Dercum admits the uselessness and inaccuracy of any such

delimiting separation of such disturbances. For reasons of descriptive

convenience and clearness as well as of clinical approach some separa-

tion is however necessary, and such is made and discussed in the varied

forms and features in detail. The book forms thus a useful manual to

the student and clinical worker and its matter is presented in a very

readable form.

The retention of the term neurasthenia and also of that of psych-

asthenia, to which latter the author himself offers objection, are in

keeping with his emphasis upon the etiology of exhaustion and toxic

or other physiological factors as paramount, or almo'st exclusive, it

266
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would seem, in the causation of mental disorder. Too much emphasis

cannot be laid upon these where they exist, nor still more upon the

influence of the glands of internal secretion. This is done here, though,

at the expense of the psychic factors, and of the recognition of the

interrelation between psychic and somatic phenomena, especially in the

case of the internal secretions. Clinically it would seem of far more

value were the psychic elements incorporated in their place in the

gradual development of the discussion, both in order to give them their

proper weight and to receive the light which these throw upon diagnosis,

interpretation and prognosis. Perhaps that would have excluded treat-

ment from a separate brief chapter at the end and incorporated thai

also in the interpretative discussion as it proceeded.

This however calls for the chief criticism of the book, the lack of

this interpretative and therefore more practically illuminative attitude

toward the whole subject. This is evidently due to an inability to con-

ceive of that informing unity which causes the interplay constantly of

psychic and somatic factors, and finds therefore in mental life and its

states a true dynamism, an energy movement of which mental aberra-

tions are partial and deviate expressions. There is place in such a con-

ception for readjustment extending much further than mere neuronic

nutrition, and indeed most conducive to improved nutrition, with which

it is interrelated as cause as well as effect.

The depth and the force of deep-lying psychic factors are not appre-

ciated nor the movement of energy which they indicate as available for

psychotherapeutic readjustment. For this reason arise such statements

as that psychoanalysis can play only on surface symptoms, the under-

lying basic condition never being influenced. This is only one of the

many misstatements which result from the absence of this deeper causal

interpretation, which must supplement internal medicine, perhaps even

bear the greater emphasis. The chapter on psychologic interpretation

contains also an enlargement of the former interpretation of dementia

praecox in terms of reduced dynamism of the cortex and of conscious

activity, permitting of other activities, complexes, flowing into the field.

The interpretation of complexes here and elsewhere leads to a discus-

sion of psychoanalysis. The author has built up this exposition here

like a house of cards in order that, it would seem, he might pull it

down with a fuller crash than heretofore. The weak spots at which

he thinks the whole structure is easily destroyed are such as the per-

sistent emphasis on that early abandoned idea of Freud's, which has

always seemed to have an ineradicable hold upon his critics, the neces-

sary sexual trauma in childhood. Of course this is bound with the

other misunderstandings which seem to constitute the points of attack,

particularly narrowness of comprehension of the meaning of sexual

and sexual experiences, especially as pertaining to childhood, and mis-

conception of the term libido from failure to get the energic point of

view for human psychic life. This manual would be of great instructive
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and clinical value could the whole discussion from beginning to end be

infused with such a conception of psychic life underlying all these

manifestations and this would extend beyond these misunderstandings,

which now limit the descriptive value and prevent the essential pro-

found entrance into them which psychotherapy as well as internal

somatic therapy demands.
Jelliffe.

Baldwin, Agnes. Symbolism on Greek Coins. New York, The

American Numismatic Society.

The author of this interesting monograph has made a beginning in

the application of a true interpretative psychology to a special branch

of symbolism and mysticism. That is, she has endeavored to make the

expression of certain practically world-wide symbolisms, used on ancient

coins, as well as in many other places, not a matter of accident or

artificial creation later copied from one group of people to another.

She considers them really as a language of the inner thought and feeling

of the people who originally used them, and at least unconsciously of

later peoples who adopted them.

Later interpretations have been superimposed upon the original ones,

the latter being of course difficult of clear discovery. Yet the uni-

versality of the symbols, their sometimes apparently spontaneous ap-

pearance in different parts of the ancient world and their continued

use aid in the tracing back of the meaning to the original use of them

as expressive of inner psychic aspiration. The author begins with the

fish symbol as it had become secondarily adopted and interpreted in

Christian usage, and extends her study chiefly to the swastika, so fre-

quent particularly on ancient coinage, the triskeles, the winged disk, and

the ankh. The first three represent motion and are probably sun

symbols, while the last is especially the sign of life or of living. Thus

she sees in them all original libido symbols, according to Jung's de-

velopment of the idea of the libido as the creative urge and aspiration

of mankind.

Baldwin discusses to some extent the application of this libido in-

terpretation to ancient symbolism and the possibility which lies therein

for a deeper understanding of this as of other human productions and

usages. She also attempts to apply this, as has been stated. She has,

however, only touched upon the problem, not having pressed the in-

terpretation to an actual definition of human striving or a particular,

well-defined discovery of it in these symbols. Nevertheless it is all an

effort in the right direction and a proper caution is surely more useful

than a premature interpretation which forces meanings which do not

really appear. However, more detailed knowledge is necessary if the

history of the past, written in such symbols, are to help us in the under-

standing and adjustment of the inherited mental life of the present.

From the numismatic point of view here monograph is a work of wide
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survey and offers a valuable collection of material well classified and

attractively and instructively presented.

Jelliffe, Smith Ely, The Technique of Psychoanalysis. New York
and Washington, Nervous and ^lental Disease .Publishing Company.

The beginner in psychoanalysis will find in this new publication an

invaluable guide to the understanding of what psychoanalytic therapy

aims to do and in the details of its application to daily practise. This

the author modestly claims as the full purpose of the book. It con-

tains, however, a far greater fund of stimulus and help. No other

writer has so clearly and fundamentally presented to the beginner him-

self the reason for the method of psychoanalysis simply as a more per-

fected tool, one which in the progress of events cuts more deeply into

underlying causes and factors of mental difficulties and brings them out

to light, than those of the past history^ of medicine. He sets psycho-

analysis therefore in its place as an outgrowth of previous thought and

effort, an advance upon them but itself subject to the modification of

growth and evolution. It is therefore a living tool in the hands of the

would-be psychotherapeutists and yet the necessary limitations of its

applicability, as of any other human instrument, and the care, cir-

cumspection and self-knowledge with which it must be used are no less

insisted upon. The dynamic nature of the material upon which it is

to be used, in the psychical nature both of the patient and of the physi-

cian as well, the recognition of which is the strongest feature of psycho-

analysis, is made the reason for caution and for emphasis upon the far-

reaching character of psychoanalysis. This gives it its power for

eft'ective and equally far reaching therapy, while at the same time

surrounding it with the danger which arises from careless or unwise

handling of any dynamically charged substance.

Growing as it has out of the author's daily clinical experience, the

book lacks perhaps some of the definiteness and precision of presenta-

tion, which a further perspective of thought might have given it. Yet

this is offset to a large extent by the freshness and vitality of the

material presented as it comes hot from his own experience and in-

fused by his comprehensive grasp and clear penetration of individual

mental problems as well as of the whole genetic aspect of mental

disorder.

Particularly valuable is the material he has incorporated from Freud

and other foreign writers who have entered most thoroughly into the

important question of the transference. Jelliffe has fully interspersed

this with his own experience and earnest consideration of this im-

portant feature and its fundamental place in the technique. His con-

ception of the evolutionary unfolding of cultural adaptation and mala-

daptation, which latter, interfering with culture, causes mental illness,

and of the psychoanalytic purpose and direction of the technique toward
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a re-adaptation, form the keynote of the whole book. This causes the

author also to lay particular stress on the solving of the conflict, the

reconstructive side of psychoanalysis, without once losing sight of the

necessary exhaustive analysis preceding it. This is all strikingly repre-

sented in a graphic form, which appeals as an aid to the psychoanalyst

in himself grasping the situation and in presenting it during the analysis

to the patient. The psychograms of this development, the fitting of

dream interpretation into them and their aid in the readjustment, form

a unique and very practical feature of the book.

The book stands where much of psychoanalytic effort must still

stand, representative of the somewhat immature and only partially

formulated theory and technique. It represents, however, still more

impressively the fluid and therefore vital nature both of the science and

philosophy of the psychoanalytic principles and of their practical ap-

plication.

Lambertsen.

Severn, Elizabeth. The Psychology of Behavior. A Practical Study

of Human Personality and Conduct with Special Reference to

Methods of Development. New York, Dodd, Mead and Company.

Any book which opens the way into a better understanding of our

psychical makeup and points the way to a readjustment of it when that

has failed or become disturbed is of greatest practical value. The

present volume promises much in this direction in brightness and alert-

ness of style and in its very readable discussions of many of the gen-

eralities of psychical life, but it is singularly disappointing in its definite

application to the problems of maladjustment and readjustment. Yet

these are the things upon which the author professedly especially directs

her effort as an avowed psychotherapist and in her treatment of the

subject matter of this book.

Her attitude is too predominantly a descriptive one as she presents

one mental factor after another or dwells upon the various elements

which are comprised for example in emotion and its forms of mani-

festation, or in love and its varying aspects. Her classifications are

vague and unmeaning, standing rather, in so far as they may be of

service, as end products than taking us into the causal interpretation

of the sources of behavior and therefore the territory for psychotherapy.

The generalizations however attractively expressed cannot get at the

fundamental outreaching of psychic energy and its devious ways of

expression or of distraction. Such an approach is not wholly neglected

but it is not really comprehended and therefore the presentation loses

itself in the well rounded platitudes of advice and admonition, before

which many a hopeless patient has sunk yet more hopelessly discouraged.

The hidden unconscious difficulties lying deep within are only driven to

greater tenacity in their strongholds when such unattainable abstractions

are put before them. The fact that there have always been religious



BOOK REVIEWS 271

movements and therapies of various sorts toward which certain indi-

viduals could so transfer their burden wholesale and come away re-

newed able to meet life gives this form of psychotherapy a certain

plausibility. This gives it however no real scientific claim to consider

itself an equivalent or substitute for the exhaustive form of treatment

which seeks to the uttermost for individual causes and factors. The
author claims to have made partial use of psychoanalysis but certain

gross misunderstandings and inaccuracies of statement prove no real

knowledge of it or of its principles and methods. To say that the

Freudians fail to reconstruct by a careful synthesis after an analysis

is to miss the very strength and morale of the psychoanalytic therapy.

A mysticism and animism which pervade the book also serve to obscure

its definite scientific value.

L. Brink.

Dawson, E. Rumley. The Causation of Sex in Man. A New Theory

of Sex Based on Clinical Materials together with Chapters on Fore-

casting or Predicting the Sex of the Unborn Child and on the De-

termination or Production of Either Sex at Will. New York, Paul

B. Hoeber.

There seems to be no room for doubt left in the mind of the author

of this book that he has fully established the problem of sex determina-

tion. His assurance is supported by the ardent testimony of numbers

of people who have followed his directions and procured the desired

boy or girl and by statements of- his correct prediction in certain royal

families.

His theory is that sex is determined only in the female ovum and

that the male child is a result of fertilization of the ovum from the

right ovary and the female child of that from the left ovary. The sex

of the first child being used as the starting point, the sex of the suc-

ceeding children can be predicted if it is known in detail when the next

pregnancy began in relation to the time of the first conception. By
carefully following the alternation of ovulation during the months

succeeding the first pregnancy, including a reckoning of the intervening

months when ovulation did not take place, it can be determined which

ovary is expected to functionate at a given time and impregnation can

be planned accordingly to result in the desired sex. This is based upon

the fact of the regular alternation of ovulation from the right and left

ovary. Of course this does not provide for the determination of the

sex of the first child, which is not however of so great importance if

succeeding births can be controlled.

The book is occupied with the anatomy and physiology of the gen-

erative organs, particularly of the female. The theory advanced is pro-

fusely illustrated by anatomical data, clinical experience and by pub-

lished and personal observations upon the proportion of sexes in

various families, with as far as possible knowledge of attendant circum-
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stances. The theory and its sppport add another possibility to the

speculations and to the investigations in the consideration of this prob-

lem. The assumptions are too often based upon too generalized evidence

to make it as convincing as the author would have us believe, that the

last scientific word had been said in regard to the obscure and subtle

differentiation of the developing fertilized cell or its previous determina-

tion as to sex. Jelliffe.

Groszmann, Maximilian P. E. The Exceptional Child. Containing

a Medical Symposium with Contributions from a Number of Emi-

nent Specialists. New York, Chicago, Boston, Charles Scribner's

Sons.

There is here a study, this time from an educator, on the subject of

the child who needs special attention and training because of excep-

tional disability or of specialized ability. For the latter is also not left

out of account, but as the author takes pains to show likewise needs

particularized care and direction. Too often such special ability is a

development at the expense of the other powers and manifests a psychic

imbalance.

The entire subject is discussed in detail under the headings familiar

in this subject. Feeblemindedness is one of these, what it really is and

the difference between actual mental deficiency and merely remediable

non-adjustment. Juvenile delinquency is the subject of consideration

and sexual perversion and prostitution as they relate to the problem of

children and their training, particularly in regard to the exceptional

child. There is also space devoted to methods of testing children. Par-

ticular attention is given to the responsibility of the school and the

kind of education which is or should be available, with a word as to the

training of teachers. Home life and education also are not left out of

account.

The book forms a sort of encyclopedic volume of reference upon this

practically very extensive subject. It is full of reference to leading

educators and other thinkers who have pursued this line of investiga-

tion and practical endeavor or of other writers who can throw light upon

the subject. Besides the author himself has let no detail of the subject

escape his attention. The result however is a volume rather too prolix

to be as practical and convincing as a more concise presentation might

have been. The use of certain psychiatrical terms which have proved

themselves void of applicable meaning detracts also from the definite-

ness and illumination, which should give a clearer insight into de-

termining causes and the attack of these problems through them alone.

The recognition of such a deeper causal background in the profound,

unconscious psychic life of the child is wanting. Yet there is an ap-

preciation of a graduated development of civilization in society and in

the individual, with a primitive inheritance behind it, but the author

has not made sufficient use of this important fact.

Jelliffe.
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Following the remarkable work of Luciani, who may justly be

regarded as having laid the foundation of our present conception

of the physiology of the cerebellum, there began a whole series of

anatomical, experimental and clinical researches, which were desti-

nated to entirely recast in an incredibly short time the views held

by earlier investigators concerning the functional significance of

this organ. The acquisitions of the last few years have been espe-

cially numerous and valuable. The task of redeeming the cere-

bellum from the so-called silent domains of the cerebro-spinal axis

has been shared by so many observers scattered all over the world

and the facts thus far published represent such a towering ac-

cumulation of significant data, that one urgently feels the necessity

of halting a moment for the wholesome purpose of an orderly read-

justment and classification. An effort in this direction was re-

cently made by Mills and Weisenburg (41) and it is hoped that

further attempts of a constructive sort will succeed in harmonizing

and amalgamating the huge mass of still partly discordant facts.

* Read at the forty-fourth annual meeting of the American Neurological
Association, Atlantic City, May 9, 10, 1918.
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It is not within the scope of this paper to dehneate the successive

evohitions in the history of the cerebelkim but it behooves us to

recall the contributions on the anatomy and comparative anatomy
of this organ furnished by Cajal, Van Gehuchten, Edinger, Bolk,

Elliott Smith, Bradley and others ; the experimental researches of

Munk, Risien Russell, Ferrier and Turner, Horsley and Clarke,

Mingazzini, Andre Thomas (2, 7, 8, 9, 10), Bing, Marburg, Lewan-
dowsky, Mott and Sherrington, Luna, Pagano, Hulschoff-Pol,

Adamkievicz, Van Rynberk, Prus, Rothmann (49-52, 56) and a

host of others, including the very recent experiments carried out

in this country by Ernest G. Grey (33) of the Peter Bent Brigham

Hospital; finally the clinical studies of Dejerine and Thomas,

Babinski (17), Neumann, Stewart and Holmes, Rothmann, Barany

(18-22), Mills and Weisenburg (40-42, 61). These are only a

few among the more important publications which collectively have

served to establish upon a firm and scientific basis the newer

interpretations of the physiology and consequently of the clinical

pathology of the cerebellum. Not only have we learned to recog-

nize the specific symptoms of cerebellar disease, i. e., to isolate

those which are strictly dependent upon intrinsic cerebellar in-

volvement from others due to lesion of extrinsic or para-cerebellar

structures, but we are now likewise resolving without doubt the

even more attractive and vital problem of cerebellar localization.

Of course it is a fact that while some of the more recently described

cerebellar symptoms are regarded as truly pathognomonic by the

majority of observers, there still exists considerable diversity of

opinion concerning the actual significance of others. This is due

partly to misinterpretation of the claims advanced by some in-

vestigators and partly to lack of uniformity in the definition and

verbal designation of symptoms. Those who criticized the con-

clusions of Babinski, for instance, have forgotten that in describ-

ing adiadochokinesis, asynergy and cerebellar catalepsy, this author

never went further than to attribute these phenomena to perturba-

tion of cerebellar function, clearly specifying that they could result

from lesions involving either the cerebellum itself or its peduncles.

Again it may be noted that it is decidedly confusing to find that a

given term has been employed in a widely varying sense by dif-

ferent writers, and, inversely, that many neologisms have been

introduced to designate symptoms which, upon closer analysis,

simply represent different clinical expressions of one and the same
fundamental physiologic disturbance. Hence the need of a speedy

revision and appropriate reclassification of the phenomena resulting



PARENCHYMATOUS ATROPHY OF CEREBELLUM 275

from disease of the cerebellum and its dependencies. As regards

cerebellar localization, it must be remembered that most of our

present notions are based essentially upon animal experimentation

and that it is extremely difficult to even approximately identify in

the human cerebellum the lobules or regional subdivisions which
anatomically correspond with the functional centers experimentally

delimited in the cerebellum of the dog or monkey. It cannot be

questioned, however, that the phenomena observed in man in cases

of circumscribed lesions of the hemisphere are closely analogous

in many respects to those produced by partial extirpations in the

lower animals. Andre Thomas has recently published several cases

which serve to emphasize this fact and in the course of his interest-

ing studies on passivity and anisosthenia (11-16) he has well

demonstrated that the peculiar attitudes and muscular reactions of

the extremities observed in his patients were in large measure com-

parable to the abnormal positions of the limbs which followed

partial hemispheral resections in animals. There is no reason why
the results achieved in the experimental laboratory should not be

utilized as an aid to clinical diagnosis, but of course it must always

remain the ambition of the neurologist to affirm his knowledge

through observations gleaned from the domain of human pathology.

It is for this reason that every case of cerebellar disease properly

studied clinically and verified either surgically or anatomically is

so valuable. Progress in this restricted field of observation is

necessarily much slower and far more difficult to realize. The

diversity of the lesions encountered is the main source of dis-

crepancy and therefore the chief obstacle to satisfactory progress.

Cerebellar tumor and abscess are only of limited value by reason

of direct compression of neighboring structures and of generalized

intracranial hypertension. Vascular lesions such as hemorrhage

and softening are more serviceable and, as Thomas pointed out,

they are the only type of lesion which can be compared to the

experimental ablations or destructions practised upon the cerebellum

of animals. "In both cases there is a sudden suppression of the

organ and its functions." It is a fact nevertheless that such

vascular lesions either directly or as the result of peri-focal edema
do cause transitory enlargement and therefore compression of the

proximal structures. Moreover, even granting the inadequate

clinical observation of many of the reported cases, it is a fact that

hemorrhages and softenings strictly limited to a cerebellar hemi-

sphere have given rise, in many cases, to practically no character-

istic manifestations of cerebellar disease. I have had two such
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cases recently and repeated examinations failed to disclose any of

the classical signs. Practically the only group of cases in which

the symptomatology can be unmistakably and exclusively attributed

to structural changes in the cerebellum is the group represented by

the degenerative atrophies of the cerebellum. Even here however

another difficulty arises and that is the functional compensation

supplied by the cerebrum and which in a large measure keeps pace

with the slowly progressive structural deficit occurring in the cere-

bellar cortex. It is therefore probable that in virtue of this com-

pensation, the symptomatology of the cerebellar atrophies rarely

yields the full clinical equivalent of the underlying organic de-

terioration. However, cases of this type are of extreme value and

while the condition has been known for a long time there are very

few observations on record in which both clinical study and ana-

tomic examination have been adequately covered. This is my
reason for reporting the present case.

Atrophy of the cerebellum has been encountered under very dif-

ferent conditions and the cases thus far reported may be grouped

under the following headings

:

1. Congenital atrophy of the cerebellum in which all parts of the

organ are normally and proportionately developed without any

structural changes to account for the reduction in volume.

2. Secondary atrophy of the cerebellum due to extensive lesions ot

the cerebral hemisphere and in which the atrophy is either

contralateral or bilateral according to the unilateral or bilateral

involvement of the cerebrum.

3. Sclerotic atrophy of the cerebellum secondary to inflammatory

and vascular lesions in the meninges and cortex of the cere-

bellum, i. e., secondary to cerebellar meningo-encephalitis.

4. Atrophy of the cerebellum occurring as an independent and

apparently primary state and associated with systematized de-

generative changes either limited to the cortex (primary

parenchymatous cortical form) or involving both the cortex

and the related nuclei and fiber bundles of the pons and

medulla (olivo-ponto-cerebellar type of Dejerine and I'liomas).

It is to Dejerine and Thomas (28) that we are indebted for our

knowledge of the atrophies included under the fourth heading, /. c,

of the atrophies in which the progressive disappearance of the

Purkinje cells, the atrophy of the various layers of the cortex and
the subsequent degeneration of the medullary substance take place

in the absence of any appreciable inflammatory or vascular changes
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or of any material neurogliar hyperplasia. The cases of this kind

which have been published in recent years with complete clinical

examination and detailed anatomic findings are so few that it

seems desirable to incorporate here a brief sketch of the main
clinical manifestations and histologic changes. Doubtless many
such cases have been observed by earlier clinicians but the informa-

tion given regarding symptoms is so meager and the anatomic

investigations so inadequate (owing of course to the then unde-

veloped laboratory methods) that they are of extremely little value

in any discussion of the present day.

An exception should be made perhaps for the cases reported by

Pierret, Fraser, Schultze, IMenzel, Xonne, Royet and Collet, Arndt,

Miura, all of which were well reported. In some of them, how-

ever, the lesions were not limited to the cerebellum and its de-

pendencies and in others the anatomical examination was incom-

plete. Pierret was apparently the first to report a case evidently

belonging to the group of olivo-ponto-cerebellar atrophy, but no

mention is made of the spinal cord. In the cases of Fraser and

of Royet and Collet the histologic examination likewise appears to

have been very incomplete. The cases examined by Schultze and

by Arndt presented, aside from marked degeneration of the pyram-

idal tract, severe meningo-vascular lesions. The case of Nonne

apparently w'as an instance of congenital atrophy as the histologic

findings were normal. Menzel's case showed well-marked involve-

ment of the pyramidal tracts. Finally, in Miura's case there were

associated changes in the peripheral nerves and in the retinae. All

'v. f these cases have been well abstracted by Thomas (2, 7), but it

is evident that while they are extremely interesting they cannot

properly be regarded as instances of primary and systematized

degenerative atrophy of the cerebellum.

The first two cases of olivo-ponto-cerebellar atrophy examined

by means of serial sections were published in Andre Thomas's

original thesis (2) where they figure as observations IV and V.

In Thomas's first case (Observation No. IV) the onset occurred

at the age of 55 with gradual development of weakness in the right

arm and leg, followed by increasing disturbance of speech char-

acterized by scanning and nasal intonation. In standing and walk-

ing the legs were abducted, the trunk oscillated, the gait was typi-

cally cerebellar, and the right leg was suddenly thrust forward.

The fingers of the right hand occasionally exhibited a rhythmical

flexion and extension tremor, the tongue was slightly deviated to

the right. The patellar reflexes were exaggerated particularly on
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the right side but there was no ankle clonus. Romberg's sign was

absent.

Anatomically, the cerebellum and pons were very small but with

normal configuration. The atrophy of the cerebellar folia involved

both the vermis and the hemispheres and histological changes were

present both in the cortex and in the axial medullary substance.

The Purkinje cells were greatly reduced in number but not to the

same extent in all regions ; they were totally wanting in some folia,

whereas in other folia they still persisted in considerable numbers,

though decidedly atrophic and feebly stained. The granular layer

had entirely disappeared at certain points and contained very few

myelin sheaths even in regions where it was relatively intact. The

medullary substance was decolorized, the fasciculi greatly thinned

and sinuous. There was no associated sclerosis and no vascular

lesions. The central ganglia were intact. The transverse fiber

strata of the ventral segment of the pons had completely disap-

peared and the middle cerebellar peduncles were totally degenerated.

The superior cerebellar peduncles, red nuclei and thalami were

normal. The bulb was slightly atrophic, the inferior olives very

small, their cells either wanting or shrvinken and their fiber-system

reduced to a few rare myelin sheaths. The accessory olivary bodies

were greatly atrophied and the arcuate nuclei, together with the

antero-external arcuate fibers, totally wanting. The restiform

bodies were much reduced in size and decolorized generally but

more especially in their mesial segments. In the spinal cord a

slight degeneration of the marginal layers of the lateral columns

was present, particularly in the dorsal and lumbar regions.

In the second case published by Thomas (Observation No. V)

the onset occurred at the age of 25 years and the first symptom

was the progressive development of weakness in the lower ex-

tremities, together with attacks of tremor brought on by the

slightest emotional disturbance. Later intention tremor in ithe

extremities and defective speech became evident. The gait was

characterized by insecurity and titubation and actual falls were

frequent. Still later walking became impossible, the trunk was the

seat of wide oscillations and even when the patient was seated the

unsupported extremities described wide oscillations. The intention

tremor of the upper extremities was analogous to that observed in

multiple sclerosis. The protruded tongue exhibited oscillations and

fibrillation. Speech was slow, scanning and slightly stuttering.

There was no nystagmus. This patient presented an associated

hysterical anesthesia which was generalized, involved all forms of
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superficial and deep sensibility and even the special senses. The
cutaneous reflexes were abolished.

At autopsy there was a generalized atrophy of the cerebro-spinal

axis but far more marked in the pons and cerebellum. The
changes encountered here were closely analogous to those detailed

in the preceding observation. The molecular zone was much re-

duced, the Purkinje cells irregularly distributed, very scanty in

certain regions, smaller than normal, deformed, poorly stained and

frequently devoid of nuclei. The granular layer was less dense

than in the normal state. The medullary substance of the folia

was relatively well stained but much reduced in volume. There

were no associated vascular lesions and no sclerosis. The ventral

transverse pontine fasciculi and the middle cerebellar peduncles

were extremely degenerated and the cells of the nucleus pontis and

of the nuclei of the reticular formation were shrunken and de-

formed. The superior cerebellar peduncles and red nuclei were

normal. The changes in the bulb were practically identical with

those described in the first case excepting that the encapsulating

fiber stratum of the inferior olives was less severely degenerated,

in fact, the mesial segment of the stratum was relatively well pre-

served. The condition of the accessory olives, the arcuate system

and the restiform bodies was the same as in the previous case.

In addition, however, there existed a degeneration of the funiculi

gracilis et cuneatus on both sides and the postero-external arcuate

fibers were very few. Important changes, moreover, were present

in the spinal cord. In the cervical region there existed a definite

degeneration of the columns of Goll and Burdach and of the ventral

and dorsal spino-cerebellar tracts. In the dorsal and lumbar

regions the degeneration occupied mainly the central portion of the

posterior columns and in a slighter degree the domain of the

crossed pyramidal tracts. The cells of the columns of Clarke were

markedly atrophic. In this case Thomas regards the atrophy of the

cerebellum as being secondary to an atrophy of the aiTerent paths

and their nuclei in the bulb and pons.

In the case of olivo-ponto-cerebellar atrophy reported by De-

jerine and Thomas (28) the same gradual development of symp-

toms was noted. All the movements of the body were profoundly

altered, whether they took place in the sitting or upright position.

All changes of attitude were executed with slowness, hesitation,

uncertainty and awkwardness and a fall frequently occurred. In

standing, the lower extremities were markedly abducted, the elbows

were likewise abducted and the body was the seat of considerable
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antero-posterior and lateral oscillations. The patient experienced

the sensation of an impending fall forward and could not maintain

his equilibrium if the feet were brought close together. Thest

disturbances were not increased by closing the eyes. In walking,

the extremities remained abducted, each foot was lifted suddenly

after some hesitation and replaced in the same manner. The steps

were irregular and described a wavy line because the trunk oscil-

lated and the body was carried either too far forward or backward

or from one side to the other. There was neither paralysis nor

atrophy but fatigue supervened rapidly. In holding the arms for-

ward with fingers spread apart, there was no oscillation of the

limb and no manifest tremor in the fingers, but the moment a deli-

cate movement demanding precision was attempted the movement

was slow and distinctly altered. Thus, when the patient tried to

fill a glass with water, the hand holding the bottle oscillated and

poured the liquid to one side. The writing likewise was tremulous,

the letters irregular and unequally spaced and some of them un-

recognizable. The movements of the head were slow and likewise

all the movements of the facial musculature. The physiognomy

was almost devoid of expression. Speech was slow, drawling and

slightly scanning. The various movements of the eyes were

normally executed, except elevation, which was interrupted by a

series of nystagmiform shocks. Sensation was undisturbed

throughout the body. The tendon reflexes were exaggerated but

without ankle clonus or perversion of the plantar reflex.

The lesions in this case were practically identical in every re-

spect with those described in Thomas's first case (Observation IV)

with this difference that the restiform bodies were less severely

degenerated and that the spinal cord was found to be intact at all

levels.

Murri (44) reported the case of a woman in whom a typical

cerebellar syndrome, preceded by severe paroxysms of vertigo, de-

veloped apparently in connection with a chronic enteritis of six

months' duration. Unfortunately the original description of this

case could not be obtained and the data related here have been bor-

rowed from the very brief abstract contained in an article on this

subject by Italo Rossi (48). The histological examination showed
a marked diminution in the number of Purkinje cells throughout

the cerebellar cortex, while the Purkinje cells which still persisted

as well as the cells of the central nuclei presented changes involv-

ing both the nucleus and the chromatic substance. The molecular
zone and the granular layer were intact and there was likewise no
evidence of meningeal inflammation or of vascular alterations.
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Under the name of " Lamellar Atrophy of the Purkinje Cells
"

Thomas (5) has published a most interesting observation. This

patient, a woman of 54 years, had developed at the age of 40, as

the first manifestation of cerebellar disorder, a slowly progressive

titubation. Her previous history showed that she had had a num-
ber of diseases, including suppurative otitis media, typhoid fever,

syphilis and alcoholism, and presumably also poliomyelitis in

childhood.

Clinical findings : In standing and walking, the legs were ab-

ducted and the feet directed outward, the arms were also held in

abduction and the trunk was the seat of antero-posterior and lateral

oscillations. The gait was slow and distinctly cerebellar in type,

the body being carried alternately too much to the right and to the

left. The patient walked distinctly upon her heels, but did not

throw the legs forward as in tabes. On the other hand there was
definite dysmetria, the foot being raised abruptly and replaced in

the same fashion showing at the same time a certain element ot

spasticity. The patient constantly kept the eyes fixed on the

ground, although closing the eyes did not materially augment her

disorders of equilibrium unless the feet were brought close together,

in which case she was threatened with a fall. There was no motor

weakness in the legs, but when the patient, being seated, attempted

to raise either lower extremity and touch an object with the foot,

an intention tremor analogous to that of multiple sclerosis at once

became evident. There was likewise some atony in the muscula-

ture of the lower extremities, particularly in the flexors of the legs.

A talipes equinovarus was present on both sides, but much more

marked on the right. The patellar jerks were increased, the ankle

jerks weakened. Excitation of the plantar surface gave rise to

extension of the foot and of all the toes. The organic reflexes were

normal, although urine occasionally escaped during paroxysms of

coughing. The arms were absolutely free, there being neither

motor weakness, ataxia nor intention tremor, and the tendon re-

flexes were normal. The face was negative, but a slight nystagmus

occurred when the eyeballs were carried to either lateral angle.

The pupillary responses were normal, as were also general sensi-

bility and the special senses. The rotation or turning tests yielded

normal nystagmic and pointing reactions. There was no definite

disturbance of diadochokinesis. When the patient was properly

supported and asked to place the foot on a chair there was no
manifestation of asynerg}- such as described by Babinski, but in

walking the left arm did not follow the right leg.
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At the autopsy the gross findings were negative throughout ; the

meninges were not thickened and the cerebellum appeared prac-

tically of normal size. Histologically the mid-brain, pons and

medulla were normal, changes being found only in the cerebellai-

cortex and affecting particularly the Purkinje cells, though likewise

the molecular and granular layers. In certain lamellae the Pur-

kinje cells had entirely disappeared, whereas in neighboring lamellae

they were present in practically normal numbers, the transition

being rather abrupt. In many places the absent Purkinje cells

were replaced by a felt-work of neurogliar fibrils or else by numer-

ous neurogliar nuclei, forming a definite layer between the molec-

ular and granular zones. In some of the relatively normal lamellae,

the Purkinje cells nevertheless presented certain alterations; they

were atrophic, surrounded by a network of neurogliar fibrils and

their long dendrites were either shrivelled or totally wanting. The
molecular zone contained more nuclei than in the normal state, as

well as a certain number of amyloid bodies. The cells of the

granular layer were diminished in number, irregular in form and

did not take a uniform stain. The axial medullary substance of

the various lamellae was intact. There was no gliosis and no

changes in the meninges and blood vessels anywhere. These vari-

ous cortical changes were present both in the vermis and in the

hemispheres and it was difificult to state whether they predominated

in certain lobules although they were rather more marked in the

superior than in the inferior vermis. In addition a patch of

sclerosis w^as found in either anterior horn at the level of the third

lumbar segment ; on the right side the cells of the anterior horn

were either wanting or reduced in number at different levels of the

entire lumbo-sacral region. These cord changes Thomas regards

as a residue of acute poHomyelitis.

Rossi (48) published the detailed observation of a case in which

the lesions were so strikingly similar both in point of character and

in point of distribution to those encountered in our own case, that

it seems desirable to give a fairly complete description of his case.

The patient, a man 66 years of age, had developed the first mani-

festations of cerebellar disorder nine years before as he was re-

covering from a severe intestinal derangement of six weeks' dura-

tion. At that time he suffered from pains in the legs and diffi-

culty in walking, his gait was that of a drunken man and he had

to use a cane or crutch. His hands were feeble and awkward and
during a period of fifteen days he was practically unable to articu-

late. Subsequently the speech disturljance cleared up. but the
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locomotor instability progressively increased and nocturnal incon-

tinence of urine occurred at times. At the time of Rossi's clinical

examinations the patient's condition was characterized as follows •.

In walking the patient took short steps, each foot leaving the

ground slowly but being then projected forward with considerable

abruptness and then replaced with similar violence. There was a

manifest rigidity in the movements. The gait was likewise ac-

companied by definite titubation, so that on the whole the gait was

at the same time cerebellar and ataxo-spastic. The patient could

walk without support, but usually^ relied on the use of a cane or

crutch, without which he was unable to turn around. In standing

he occasionally oscillated, but there was no lateropulsion. Rom-
berg's sign was present. Muscular strength was well preserved in

all the extremities although the left lower extremity was weaker

than the right. There was no ataxia in the arms but a tremor

somewhat analogous to that of multiple sclerosis was present.

Diadochokinesis was distinctly impaired in the left upper ex-

tremity. In both lower extremities asynergy was exhibited par-

ticularly in connection with movements of flexion and extension.

Static equilibrium in the dorsal decubitus was exalted. There was

no evidence of hypotonia. The pupils were equal and yielded

normal responses. The patellar reflexes were hyperactive. The

plantar reflex was normal on the right and in extension (Babinski)

on the left. The cremasteric reflexes were abolished and the ab-

dominal reflexes retained. Aside from a faint hypalgesia in both

legs, sensation was intact. Speech was slightly spasmodic and

dysarthric. The subsequent evolution showed that all the symp-

toms gradually increased in severity, the patient became unable to

stand upright without support, usually falling backward. The in-

tention tremor in the arms became more marked and the Babinski

phenomenon appeared likewise on the right side.

At the autopsy, the only anomaly was the definite and sym-

metrical atrophy of the cerebellum. Careful weighing and measur-

ing showed that the volume of this organ was reduced approxi-

mately one fourth. The external configuration presented no ab-

normality excepting that over the anterior two thirds of the

superior surface the superficial sulci were wider than normal and

the lamellae appeared narrowed. The histological changes were

limited to the cerebellar cortex and involved all three layers in the

most seriously afifected lobules, whereas in other lobules or lamellae

they were confined to two of the layers or even to the layer of

Purkinje cells. The most pronounced atrophic lesions were found
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in the anterior and posterior quadrangular lobules, the flocculus, the

culmen and the declive. Changes of lesser intensity were present

in the lingula, the lobus centralis, the lobus gracilis, the digastric

lobule and the pyramid. The semilunar lobules, the tonsils, the

uvula and the nodule hardly presented any material alterations. In

the more markedly diseased lamellae the molecular zone was much
atrophied, being reduced in some places to one half its normal width

and the reduction being more apparent over the crests of the folia

than in the depth of the interJamellar sulci. The dendrites of the

Purkinje cells were either wanting or vaguely outlined, there was
no multiplication of nuclei and no definite vascular changes, but

corpora amylacea were everywhere abundant. The Purkinje cells

had for the most part entirely disappeared, the few that remained

were markedly atrophic, globular in form, devoid of nuclei and

usually likewise of dendritic processes, or else were represented

simply by minute irregularly round masses taking a feeble and

homogeneous stain. The granular layer was reduced in thickness

and likewise rarefied. The granules were less closely packed than

in the normal state, stained imperfectly and in some points their

rarefaction was so pronounced that an areolar appearance resulted.

The changes in the granular layer were likewise most striking in

the crests of the folia and were not accompanied by any prolifera-

tion of the interstitial tissue nor by alterations of the blood vessels.

The medullary core of the folia and lamellae offered a striking

contrast by reason of its perfect integrity. In those lobules in

which the atrophy was less accentuated, similar changes of lesser

intensity were encountered, frequently with considerable variations

in degree from one lamella to the next. In certain lamellae all three

layers were involved, but a certain number of Purkinje cells, mostly

atrophic, still persisted ; in other lamellae the atrophy involved essen-

tially the Purkinje cells, the granular layer being simply somewhat

rarefied and the molecular zone intact ; in still other lamellae both

the molecular and the granular zones escaped and the changes were

strictly confined to the Purkinje cells which were either markedly

diminished and more or less atrophied or else totally wanting. The
dominant feature of this cortical atrophy was therefore represented

by the disappearance of the Purkinje cells and Rossi believes this to

have been the initial change in the process of cortical disintegra-

tion. The central ganglionic masses (corpus dentatum, nucleus

globosus, nucleus emboliformis and nucleus tecti) were absolutely

normal in every respect, showing neither generalized reduction in

size nor cellular change. The only peculiarity noted was that the
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stratum zonale which covers the lateral aspect of the corpus denta-

tum did not take a deeper stain than the surrounding white matter

as is the case in normal sections, but on the other hand there was

no evidence of fiber degeneration. The meninges of the cerebellum

were not thickened, showed no cellular infiltration and their blood

vessels, aside from slight thickening, presented no definite changes.

The various cerebellar peduncles, the transverse pontine layers, the

gray substance of the pons, the inferior and accessory olives, the

olivo-cerebellar and arcuate systems were all found to be absolutely

normal; in fact no pathologic changes were detected in any of the

sections through the pons and medulla. Slight changes were

present however in the spinal cord. Throughout the vertical exteni.

of the cord there existed a slight and diffuse rarefaction more par-

ticularly of the central portions of the posterior columns accom-

panied by a slight proliferation of the interstitial tissue. The

posterior nerve roots of the lower dorsal and lumbo-sacral regions

showed likewise a slight rarefaction of myelin sheaths with cor-

responding interstitial thickening. Similar changes were observed

in the lateral columns, especially in the marginal zones, but only

involved the lumbo-sacral segments. Numerous corpora amylacea

were present throughout the involved regions of the posterior and

lateral columns. The cells of Clarke's columns were perfectly

intact. Rossi, discussing the pathogeny of his case, eliminates

without difficulty all possibility of congenital or of secondary

sclerotic atrophy and concludes that the condition is one of primary

parenchymatous cortical atrophy of the cerebellum.

Brouwer (25) recently reported a case in which lesions of the

same general character as in the preceding observation were con-

fined to one cerebellar hemisphere. The patient, a man of 30 years

and a baker by occupation, died while working in overheated

quarters. At the autopsy the left cerebellar hemisphere was

enormously atrophied, being only one third the size of its fellow.

The left occipital fossa was much smaller than the right. On the

afifected side the flocculus and the most anterior segment of the

hemisphere were well developed. The corresponding corpus den-

tatum was markedly reduced in size. The inferior and middle

cerebellar peduncles, the transverse pontine fiber strata, the striae

acusticse and the antero-external arcuate fibers on the same side,

and the inferior olive and ventral gray substance of the pons on

the opposite side were all markedly atrophied. The superior cere-

bellar peduncle and the homolateral half of the cord were slightly

diminished in size. There were no secondary degenerations and the
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actual lesions were confined to the cerebellar cortex. The molec-

ular zone was decidedly atrophied, the Purkinje cells almost en-

tirely wanting, the granular layer enormously diseased and reduced

to a thin layer of rather large cells. There was an associated

hyperplasia of the neurogliar tissue. The author places his case

under the heading of neo-cerebellar atrophy in the sense of Vogt

and Astnazaturow (60) and refers briefly to other cases of this

type. The striking feature of Brouwer's case was that the patient

had never exhibited any symptoms referable to the central nervous

system.

Personal Observation

The patient whose anatomo-clinical study inspired the present

contribution was admitted to the County Hospital. Albany, N. Y.,

in 1905, at the age of 55, with pronounced evidence of organic

nervous disease : titubation, oscillations of the trunk, tremor in the

arms, etc. The records show, however, that he was not subjected

to any systematic clinical examination until March 2, 1907. The

history of the case is as follows

:

Wm. S., male, age 57, farmer. He had had the ordinary

diseases of childhood and among these an unusually severe scarla-

tina. He had received only a limited education at a country school,

had exhibited particular fondness for arithmetic, had learned to

read well enough, but never could write anything except the

simplest sort of a letter. He never had used alcohol or tobacco

to any extent and denied all venereal infection. Repeated W'asser-

mann tests gave negative reactions. While he was a perfectly in-

telligent man, his memory seemed rather defective and he could

only furnish scanty information regarding the actual date and mode
of onset of his symptoms. Repeated questioning brought out the

fact, however, that at the age of 17 he had a severe illness with

fever continuing for several days and associated with pronounced
gastro-intestinal disorders and marked prostration. He stated that

during convalescence he was dizzy, staggered somewhat in walking
and that his hands felt stifif and awkward. He rapidly recovered
from these disturbances, although he claimed that ever thereafter

he tired more easily at his work and that he never could control

the movements of his hands as perfectly as before. This man, who
never had any other occupation than farming, experienced very
little annoyance from this residual disorder in the ordinary pursuit
of his farming activities, but when he attempted to execute more
delicate acts, movements requiring precision and sustained atten-

tion, he found that he was clumsy, that he overreached and that his

hands became tremulous. This occurred, for instance, when he
tried to set the hands of the clock, to sew a button on his trousers,
to sign his name in the election register, to play cards or billiards
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at the country hotel, etc. He gave an excellent description of these
experiences and likewise stated that he slipped more easily than
other individuals when walking on icy ground, that he was unsteady
when he attempted to mount a horse or go up a ladder. Thus, this

man seems to have presented, ever since his illness during youth, a

permanent trace of defective cerebellar innervation. This was too
slight to interfere with his work and it has been established through
inquiries at his country home that he was a diligent, capable and re-

liable farm hand. He continued thus until about the age of 40,

when he noticed that he was slowly becoming more and more
insecure on his feet and awkward in the movements of his arms
He had to gradually simplify the nature of his work, to restrict

himself to coarser undertakings, but he nevertheless continued to

do some work for several years. In order to avoid unnecessary

repetitions, it seems wiser to describe his various manifestations

after they had reached their maximum intensity than to give the

results of the various clinical examinations in chronologic order.

Station and Gait.—In the upright position the trunk was the

seat of coarse antero-posterior and lateral oscillations, and the legs

were slightly, not markedly, abducted. If the feet were brought

close together the amplitude of the oscillations was much increased

and the patient could not keep this position, but would fall unless

someone stood on either side to hold him. This was accentuated by

closure of the eyes, so that in reality Romberg's sign was present.

In addition the trunk presented a very definite anterior inclination.

This was not due to anteflexion of the head nor to anterior incurva-

tion of the thoracic segment of the vertebral column upon the lumbo-

sacral segment with the consequent production of more or less

kyphosis, but was due exclusively to flexion of the trunk as a whole
upon the lower extremities, /". e., the angle corresponded to a line

passing through the hip-points. The vertebral axis was straight

and the head fell in the same plane. The arms were slightly ab-

ducted or rather appeared so by reason of the semi-flexion of the

forearms, the hands being on a level with and in front of the groins,

thus necessarily displacing the elbows somewhat outward. It will

thus be seen that owing to this position of the arms and the anterior

inclination of the trunk, the appearance of this patient at the first

glance recalled in a certain measure the attitude characteristic of

paralysis agitans. The rigidity of the trunk and extremities later

to be described further heightened the resemblance. The patient,

however, in sitting down did not fall backward on the chair nor
did he require to be pulled up to an erect position ; he executed both
changes readily enough, although he oscillated to an exaggerated
degree in assuming the upright posture. In the seated position he
preserved his trunkal anteflexion, almost never resting the dorsum
against the back of the chair. Whether the patient was standing
or sitting, his head was the seat of a typical tremor, such as occurs
in the more striking forms of multiple sclerosis, the tremor dis-

appearing only when the head Avas supported or when he actually

lay down and rested it upon the pillow. In walking, the whole ap-
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pearance was most extraordinary. The patient with his forward
inclination of the trunk actually pitched forward, no longer keeping
the feet apart as in standing, but rather holding the legs adducted;
each foot left the ground after a momentary hesitation, but was
then abruptly lifted to an exaggerated degree, then replaced
violently upon the ground. The hypermetria in this movement was
extreme, the thigh forming with the trunk an angle of less than
ninety degrees. Instead of taking rather short steps, as is usual in

cerebellar cases, this patient took enormous strides and thus rapidly

covered considerable ground, but the exercise quickly exhausted him
and upon stopping he was breathless and far more unsteady than
at the start. This long stepping was evidently the necessary conse-
quence of both his excessive dysmetria and his antero-pulsion. In

addition the patient did not walk a straight line, but described a

sinuous course, the body being alternately carried too much to the

right and too much to the left, so that he exhibited the classic tituba-

tion which characterizes the cerebellar gait. He gave a history of

repeated falls, mainly as the result of stumbling against obstacles

or projecting edges in poorly constructed sidewalks but on the whole
falls were relatively infrequent. While he experienced no diffi-

culty in going up a flight of stairs he was panic-stricken when
he attempted to descend, feared that he would plunge forward and
strike on his head and began to oscillate in all directions. Usually

he came down sideways, holding on tightly to the banister if such

was available, otherwise he requested some one to go down ahead
of him and lend him support.

Lower extremities : There was no muscular weakness, the

patient could execute spontaneously all the movements at the hip,

knee and ankle, and he likewise opposed excellent resistance to any
efforts at passive displacements. In fact, even when told to relax

and allow manipulations at the joints, considerable resistance was
encountered which could not be interpreted otherwise than as

rigidity. This was particularly true for the adductors of the thighs

and the flexors of the legs. The knee and ankle jerks were hyper-
active, but there was no ankle clonus, no Babinski nor Oppenheim
phenomena. The organic reflexes were undisturbed, save that i

certain delay in micturition was occasionally present. The ab-
dominal and cremasteric reflexes were present but weakened. In
standing the patient, as previously stated, inclined the trunk for-

ward. He very unwillingly went through the Babinski test of
posterior inclination, as he dreaded a fall, but finally yielded when
assured that two robust individuals stood behind him. He promptly
fell back in their arms, not by reason of failure of compensatory
flexion of the knees and feet, which he actually executed, but be-
cause he did not at the same time sufficiently extend the trunk and
throw the abdomen forward. This test for asynergy was there-
fore only partly positive. On the other hand when, in the stand-
ing posture and properly su]>ported, he was asked to place the foot
on a chair in front of him he showed no asynergy and executed the
movement perfectly. In the dorsal decnbitus wfth arms folded on
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his chest he was able to sit up, but invariably flexed the thighs on
the pelvis and the legs on the thighs. When in this same position
he was told to place one heel on the opposite knee, the thigh was
hyperflexed and the heel abruptly carried to a point about midway
between the knee and the pubic symphysis on the adductor aspect
of the thigh and then slowly lowered until it rested upon the patella.

In reality this was a mixture of hypermetria and asynergy and it

was more marked on the right than on the left side. When the

patient was asked to elevate the lower extremity and touch with
the big toe the handle of a reflex hammer held by the examiner at

a height of about eight or ten inches above the level of the bed,

the foot was not only first carried to a point distinctly beyond the

object but the whole limb developed an increasing coarse tremor or

oscillation analogous to that observed in multiple sclerosis. It was
far more pronounced in the right leg than in the left. In neither

of the two latter tests did the suppression of sight materially aug-

ment the intensity of the disorder. Tests for diadochokinesis in the

lower extremities showed no significant disturbance. On the con-

trary in the test proposed by Babinski for the display of cerebellar

catalepsy (dorsal decubitus with thighs flexed on pelvis, legs partly

flexed on thighs and at the same time abducted) the patient first

exhibited wide lateral oscillations of the lower extremities then

gradually assumed a state of immobility or wax-like fixity which

persisted fully ten minutes. This manifestation appeared in all its

particulars with the same perfection that characterized it in some of

Babinski's patients w-hom I saw\

Upper extremities : As in the lower extremities there was not

the slightest evidence of muscular w-eakness, but some rigidity or

exaltation of muscle tone was present in certain muscular groups.

more especially in the pronators of the forearm and hand, in the

flexors of the forearms, to a lesser degree in the adductors of the

arm. Sensation was intact and the tendon reflexes were ver}

active, but practically equal on the two sides. If the patient was
asked to place the tip of the index finger on the tip of the nose, the

orientation of the movement was perfect, the finger touched the tip

of the nose, but did not stop there, being carried beyond and usually

to the distal side, then brought back in place. At the same time an

intention tremor absolutely similar to that of multiple sclerosis

began to appear as the finger neared its goal. The whole mani-
festation differed materially according as the movement was exe-

cuted rapidly or slowly. The more rapid the movement the greater

was the dysmetria and the less marked the tremor ; inversely the

slower the movement the less evident became the dysmetria and
the more accentuated the tremor. This peculiarity has already been
brought out by Thomas in a well-reported case (6). The disorder

was practically the same whether the eyes were open or closed and
was more severe in the right arm than in the left. In filling a glass

with water from a fla^k held by the right hand the patient poured
the liquid to one side. Similarly, if the glass w^as filled for him
and he was requested to carry it to his lips, the arm rapidly de-
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veloped increasing oscillations and the water was spilled all over his

clothes. There was likewise definite adiadochokinesis in both arms,
more marked on the right side despite the fact that this man was
right-handed. The defect was hardly apparent during rapid flexion

and extension of the forearm on the arm, but was striking in the
more usual test of alternate pronation and supination. Not only
was the movement as a whole executed more slowly than by a

normal individual, but a definite pause intervened between the two
components of the act and pronation was more rapid and ample
than supination. The patient was totally unable to write even the

simplest words, not even his own name, by reason of the tremor
which assumed extraordinary intensity the moment any such deli-

cate act was contemplated. Asked to trace a circle, a square or a

rectangle, the patient executed the most irregular and grotesque

patterns.

Face : There was no facial weakness, although the isolated

closure of the right eye was impossible, but there did exist a pecu-

liar rigidity of the facial musculature which gave this patient a

distinctive physiognomy. It is frequently stated that in cerebellar

disease the face is expressionless, that the eyes stare in a dull blank

fashion. In this case, on the contrary, the features were contracted

in a permanent expression of good humor and pleasant disposition.

The transverse furrows on the forehead were deepened, the eye-

brows elevated, the palpebral fissures narrowed and the corners of

the mouth somewhat elevated so that the patient constantly ex-

hibited a smiling countenance tinged with a certain admixture of

sarcasm. This was so true that he was called by his fellow patients
" smiling Bill." The tongue was protruded without difficulty, but

presented a trace of intention tremor and was occasionally rapidly

retracted and as suddenly protruded again. There was an imper-

fect elevation of the velum palati upon efiforts at phonation. The
pharyngeal and masseteric reflexes were normal. The speech was
slowed, monotonous, with occasional pauses, but without definite

scanning. The voice had a very distinct nasal intonation and the

patient was unable to emit loud sounds or to shout. There was no
dysarthria for the ordinary words and the man's limited education
rendered the repetition of long and difficult words a meaningless
test. He never showed any evidence of dysphagia or of dys-
masesia. There was no restriction of ocular excursion in any
direction, but when the eyeballs were carried in the horizontal plane
from one side to the other there were definite breaks or interrup-
tions in the excursion, i. e., the movement was discontinuous. I'his

amounted to coarse nystagmic shocks rather than to true nystagmus
and might be interpreted either as a tremor of the ocular muscles
or perhaps as a manifestation of asynergy. The pupils reacted
perfectly to light and to accommodation and convergence efforts.

The eye grounds showed slightly congested vessels and some im-
precision of disc outline but these findings were not regarded as
significant by the oculist. A slight degree of deafness was present
on both sides, but repeated examinations by a competent otologist
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yielded practically normal ear findings. There was no sensory dis-

turbance in the domain of the trigeminal and taste and smell were
intact.

Induced nystagmus and pointing reactions : Turning tests yielded
normal nystagmic reactions and the head swayed to the right or to

the left according as the patient was rotated to the right or to the
left. As regards the pointing reactions after such tests, rotation

so greatly intensified the dysmetria and the intention tremor that

no satisfactory conclusion could be reached. The tests for spon-
taneous deviation of the index devised by Barany (19-22) were
far more serviceable, though likewise rather inconclusive in a

patient already presenting such pronounced perturbation of all his

spontaneous activities. However, as far as could be ascertained,

despite the dysmetria and the coarse oscillation of the extremities

and judging more particularly from the general orientation of the

movement from the very start, it seemed that either upper ex-

tremity deviated definitely inward or mesially when the patient

pointed from above downward and deviated downw-ard when he

pointed from without inward. The error was far less evident when
he pointed from below upward or from within outward. The
caloric test was not tried largely because of the patient's opposition

;

he was convinced that a previous irrigation for the removal of

cerumen had increased his deafness.

Atonia and asthenia : While this patient was still under observa-

tion, some of the recent publications of Thomas (11-14) had

already appeared and it w^as decided to submit this man to the

various tests invented by Thomas in his effort to elucidate the

genesis of the peculiar abnormal positions and attitudes so fre-

quently observed in cases of cerebellar lesions. Thomas, having in

mind the abnormal positions of the limbs of the dog after experi-

mental resections of the cerebellum and likewise the failure to

correct or at least the delayed correction of abnormal attitudes

passively produced, has tried to demonstrate that many of the

peculiar and abnormal attitudes of cerebellar patients are com-

parable in a certain measure to the experimental facts and that they

are due to loss of the normal reciprocal fluctuations in the tonus or

sthenic state of antagonistic muscle groups. In fact he has shown
fairly conclusively in a number of very recently reported cases

(11-16) that in cerebellar disease the unusual attitudes of the trunk

or the abnormal positions of the extremities are due to the pre-

dominant activity of certain muscular groups over their antagonists

and that the cause of this predominance resides in an inherent

hypertonia or hypersthenia which manifests itself in all movements
whether active, passive, automatic or reflex. He prefers to speak

of hypersthenia and hyposthenia rather than of hypertonia and
hypotonia, owing to the fact that the term atonia or hypotonia has

been employed mainly to indicate flabbiness of the musculature
with relaxation of tendons permitting abnormal mobility at the

joints, a condition which never obtains in purely cerebellar lesions.

This combination of hypersthenia of certain muscle groups and
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hyposthenia of their antagonists Thomas designated as " ani-

sosthenia" {i. e., unequal force). The patient whose dinical mani-
festations have just been described presented a number of muscular
reactions which serve to substantiate the claims of Thomas. Fol-
lowing the method employed by this author and without relatin.^^

here the full detail of the various tests, which would be superfluous.

I shall confine myself to a few of the more significant results. If

the patient seated on a chair without a back straightened himself
and held the trunk erect or if this correction was passively enforced
he would maintain the attitude only a few moments and then gradu-
ally resume his strong anteflexion. Seized by the shoulders with
both hands and alternately pushed forward and pulled backward,
forward displacement required little efifort, whereas backward dis-

placement encountered enormous resistance. Suddenly jostled

from behind he would almost fall on his knees, whereas when a

similar push was delivered from in front he barely moved back-

ward. This indicated a hypersthenia or hypertonia of the flexors

of the trunk and pelvis upon the thighs (psoas-iliacus, rectus

femoris, sartorius, etc.). It was unquestionably this same hyper-

sthenia of the psoas-iliacus particularly which was responsible for

the perfect cerebellar catalepsy which he exhibited. A similar im-

balance of muscle tone was demonstrable in the extremities. When
the patient was lying down with lower extremities fully extended,

the knees were usually adducted and the feet held midway between

adduction and abduction instead of in mild abduction. The patient

being instructed to remain entirely passive and relaxed and the

limbs placed in slight abduction, if the foot on either side was
carried into extreme abduction it promptly returned to its original

position, whereas carried into extreme adduction it resimied its

usual position much more slowly. Placed in the attitude employed

for cerebellar catalepsy and after the initial oscillations had sub-

sided, if the knees were alternately widely separated and closely

approximated and then left in marked abduction they quickly re-

turned to almost complete adduction. On the contrary if they

were abandoned in contact with each other they secondarily as-

sumed slowly the moderate degree of abduction in which they had
originally been placed. Identical behavior was fovuid in the mus-
culature of the upper extremities. The patient being seated with

hands resting on the knees and fingers extended, alternate prona-
tion and supination slowly executed showed decided disproportion.

Pronation was rapid and complete, whereas supination was much
slower and abortive. The Stewart-Holmes test (failure of ex-

tensor rebound when resistance to energetic flexion of the forearm
is suddenly withdrawn) gave a distinctly positive result in this

case and the same manoeuvre applied to the adductors of the arm
yielded a similar reaction. If the arm was first moderatelv ab-
ducted and semi-flexed and the patient was instructed to strongly
adduct it while resistance was firmly a|)plicd at the elbow there was
practically no abductor rebound when resistance was suddenly re-

moved. The same thing occurred with regard to the flexors of the



PARENCHYMATOUS ATROPHY OF CEREBELLUM 293

leg, but was less pronounced. Thomas has admitted that the
Stewart-Holmes test was practically analogous to the various tests
proposed by him and that it serves to illustrate essentially the same
phenomenon, namely the sthenic imbalance of the antagonists. It

should be repeated, however, that this does not depend upon obvious
inequality of muscular power; there was no definite weakness,
properly speaking, of certain muscle groups compared with others.
When the patient executed various movements there was no trace
of limitation in the excursion of the limbs or segments of limbs,
and when asked to resist segmental displacements of the extremi-
ties he did so remarkably well and without any appreciable dififer-

ence between the various antagonistic groups. Supination, it is

true, was incomplete and the abductors of the thighs were perhaps
less potent than in normal individuals but this was hardly suffi-

ciently marked to legitimate the use of the term "asthenia." It is

not believed that actual motor weakness is a symptom of cerebellar

disease. There was thus in this patient a prevalence of flexor,

pronator and adductor, attitudes and this prevalence revealed itself

not only during active and passive movements but likewise in the

exhibition of hypermetria, asynergy, catalepsy and spontaneous
deviation. His condition remained practically unchanged during
the several years of his hospitalization, except for the gradual in-

tensification of his anteropulsion, his hypermetria and his inten-

tion tremor, until he contracted lobar pneumonia, from which he
died May 29, 191 5. The diagnosis of multiple sclerosis had been
made from the start and this diagnosis remained unchanged. It

was simply believed that in this case the foci of sclerosis involved

in preponderant fashion the cerebellum and its afferent and eft'erent

tracts. The presence of definite rigidity, the much weakened ab-

dominal reflexes, the increased tendon reflexes, the occurrence of

even atypical nystagmus, the congested eye-grounds and the jovial

physiognomy were all elements which combined to lead us into

error. It is recognized that there are many clinical analogies

between multiple sclerosis and the degenerative atrophies of the

cerebellum and that the dift'erentiation of the two diseases is often

extremely difficult. Dejerine and Thomas (3, 29) in particular

have repeatedly called attention to this fact. In looking over the

literature of this subject one finds that in a large number of in-

stances cerebellar atrophy had been diagnosticated as multiple

sclerosis.

Anatomic Examination

Alacroscopically the only peculiarity noted was the diminutive
size of the cerebellum, which showed a generalized and practically

symmetrical atrophy with practically perfect conservation of ex-
ternal configuration, except that on the dorsal surface the greatest
prominence did not correspond as it does normally to the vermis
(culmen), but was distinctly deviated to the left. The greatest
transverse diameter of the cerebellum was 7 cm. ; the greatest
antero-posterior diameter of the hemispheres was 4.5 cm.; the
greatest depth (measured on mounted serial sections) was 2.5 cm.



294 LA SALLE ARCHAMBAULT

for the vermis, 3.5 cm. for the right hemisphere and 4 cm. for the

left hemisphere. Even admitting the considerable variations in the

size of normal cerebella, it will be seen that by comparison with the

measurements specified in standard works on anatomy, the volume

of the cerebellum in this case was reduced a trifle less than one

third. The leptomeninges of the cerebellum were not thickened

nor adherent to the cortex and were everywhere stripped away

Fig. I. Showing generalized atrophy of Cerebellum and, unusual delimitation

of the lobules.

without difficulty. This being done it was more easily seen that

the superficial sulci were widened and the lamellae appreciably

narrower than in the normal state. This lamellar atro])hy was
more or less generalized but particularly evident in the superior

vermis, the quadrangular and digastric lobules. The main fissures

or interlobular sulci were unusually distinct, so that the various

lobules were more sharply dclincd than in the normal state. This

detail is fairly apparent in the first illustration of this case (Fig. i).
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The bulb was perhaps sHghtly reduced in size and the oHves less

prominent than usual. The cerebral hemispheres presented no ab-
normalities, save that the left hemisphere was a trifle shorter than
the right and that by comparison with several normal brains tho

relative size of the frontal lobes seemed inferior to the normal.
This appeared to be due to a generalized reduction in volume, the

sulci were not enlarged nor the convolutions narrowed and the

cortex presented no changes. Frontal sections through the cere-

bral hemispheres revealed perfectly normal findings throughout.
The cord likewise was entirely negative. The brain-stem was
examined by means of serial sections all the way from the posterior

wall of the third ventricle to the motor crossway. One series was
stained according to the Weigert method and another according to

the Weigert-Pal modification. At varying levels unusually thin

sections were obtained, flattened out on tissue paper and then the

individual lobules or segments of these lobules were cut away for

the more detailed study of the histological changes within the cortex.

Fig. 2. Cortex of normal Cerebellum showing almost unbroken row of
Purkinje cells.

In addition small fragments of the cortex had been removed in

the fresh state. from the anterior extremity of the superior worm
and from the anterior and posterior borders of the hemispheres

and specially prepared for cell-stains. It was thus possible, with
the further help derived from the Weigert series, to ascertain in a

fairly satisfactory fashion not only the nature and severity of the

cortical lesions, but likewise the topographic variations in their in-
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tensity. The finer and smaller sections were stained with hematein-
eosin, Van Gieson's solution, phosphotungstic acid—hematoxylin
and even with thionin. Blocks from the various levels of the cord
from the first cervical segment to the sacral enlargement were
likewise prepared and sections from each level stained with the

Weigert and Pal methods.
Lesions were found exclusively in the cerebellar cortex, there

were no secondary degenerations and only insignificant secondary
atrophies. The lesions in point of character are practically identical

with those so well described by Rossi in his case, but they are far

more severe and generalized. It may be stated at once that normal
cerebellar cortex is nowhere to be found ; in every part of the cortex

well-marked changes are present and the only tedious part of the

task has been to repeatedly examine the series of sections in order

to accurately determine the topographic gradations in the severity

of the lesions. In a general way the lesions are distinctly more
marked in the lobules of the superior or dorsal surface than in the

lobules of the ventral surface and this is particularly true of the

superior worm which is much more severely involved than the

Fig. 3. Section from less severely ni\(il\t<l rtgion of corte.x showins? two
persisting but much atrophied Purkinje cells.

inferior worm; they are more marked in llie anterior than in the

posterior half of the cerebellum except as regards the superior worm
in which the changes reach their maximum intensity in the declive •

they are more marked in the right than in the left hemisphere and
in both hemispheres the lateral or external lamella? are more dis-
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eased than the median lamellae, the only exception to this being the

median lamella on the dorsal surface of the hemispheres, which
are quite as extensively implicated as are the adjoining lamellae of
the vermis. In practically every lobule the superficial lamellae are
more profoundly altered than are the deeper lamellae. The most
extreme changes are found in the superior worm, the quadrangular
lobules and the external segments of the digastric lobules. Less
severely involved are the semilunar and gracile lobules, the flocculi,

the uvula and the nodule. Least involved of all are the pyramid,
the tonsils and the mesial segments of the digastric lobules, but as

previously stated pronounced changes are encountered throughout
the entire cortex. As in the case reported by Rossi all three layers

of the cortex are diseased in the most involved areas and practically

to an equal degree. In less intensely afifected lobules or groups of

lamellae the changes are either as dilYuse but less severe or else

confined to the molecular zone and to the layer of Purkinje cells,

while in the least compromised regions the changes are almost ex-

clusively limited to the Purkinje cells.

Cerebellar cortex: The lesions observed in the most markedly

atrophied lobules (superior worm and quadrangular lobules) are

very characteristic. The molecular zone is greatly narrowed, fre-

quently reduced to one half or even one third its normal width

and this is particularly striking over the crests of the folia (Fig.

4) ; the dendrites of the Purkinje cells are totally wanting and ?.

moderate proliferation of glia cells has taken place. The overlying

pia mater (or the delicate folds of the pia intercalated between the

folia) is not thickened, but in certain places it contains a few dis-

seminated round cells resembling lymphocytes. The vessels within

the pia are more numerous than normal, have markedly thickened

walls, but are neither obliterated nor the seat of cellular infiltration.

They are merely distended with red blood cells and surrounded in

many places by a peculiar homogeneous and gelatinous substance

(terminal edema or encysted cerebro-spinal fluid ?). There are no

actual vascular foci within the cortex, not even the most mmute
areas of softening, but in many places, nevertheless, particularly

where the cortex has undergone maximum atrophy (vermis

superior) , the molecular layer appears indented, eroded and under-

mined (Fig. 7). Corpora amylacea are present at various points

within the molecular zone ; they are not numerous and are located

mainly beneath the pia mater.

The Purkinje cells exhibit the most diverse changes. Whole
segments of the cortex are totally devoid of them, while other

segments or groups of lamellae contain a few scattered ones and
still other segments have retained them in fair numbers. In no
part of the cortex, however, are perfectly normal Purkinje cells to

be seen ; wherever they occur they present very marked structural

changes. In the more seriously diseased lamellae still containing

them these cells appear merely as shadows, as more or less rounded
homogeneous vesicles devoid of all cell structure and processes and
taking but a feeble stain. In the relativelv least involved lamellae
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(tonsils, pyramid) the Purkinje cells are far less numerous than
normal, those which persist are atrophic, more or less deformed,
have an ill-differentiated cell structure without evident nuclei (Fig.

3), take a diffuse stain and possess stunted and narrowed dendritic
processes. In many places where the Purkinje cells have entirely
disappeared, their places are not filled in by neurogliar cell nests
or fibrillar networks as in Thomas's case of lamellar atrophy, but

Fig. 4. Lamella from superior vermis showing- marked narrowing of molec-
ular zone, total absence of Purkinje cells and rarefaction of granular layer.

the entire plane normally occupied by the single row of closely

approximated Purkinje cells (Fig. 2) is transformed into a clear

unstaining almost structureless and partly cribriform zone. This
is particularly noticeable at the summit of the folia and gives the

impression of actual cleavage or Assuring at the junction of the

molecular and granular layers (Fig. 5, 6).

The granular layer is much reduced in width and presents in

addition a markedly rarefied appearance. This is due to the disap-

pearance of large numbers of granules particularly towards the

crests of the folia. The granular cells are no longer closely packed,
but distributed in relatively loose fashion, so that the individual
cells can be studied without difficulty. They are not reduced in

size, though they are not of uniform dimension, stain very ]-)oorly

with all the nuclear stains and have scattered among them only
moderate numbers of glia cells.

The fiber fasciculi forming the core of the lamella' arc not de-
generated ; they are simjjly less robust than in the normal state.



PARENCHYMATOUS ATROPHY OF CEREBELLUM 299

The terminal tufts occupying the crests of the foha, however, are
more seriously compromised. In many folia there is a very notice-

able and abrupt rarefaction of the axial medullary substance and
pronounced discoloration or degeneration of the terminal irradiat-

ing fibers (Fig. 7). In most lamellse, however, the intracortical

fiber network is remarkably preserved and this is true even of the

finer horizontally coursing fibrils of the Purkinje layer.

Fig. 5. The total destruction of the Purkinje cells gives the impression of
actual cleavage at the junction of the molecular and granular zones.

Such are the changes encountered in the most atrophied lobules

and lamellae. As above stated, in the less severely affected regions

the lesions are similar but of milder grade or else involve mainly the

molecular zone and the Purkinje cells, the granular layer being rela-

tively undisturbed, while in the healthiest lobules and lamellae the

cortical changes are almost strictly confined to the Purkinje cells.

The only constant finding therefore is the total disappearance or

extreme degeneration of the Purkinje cell. This is not to be won-
dered at when it is remembered that the enormous tree-like arbori-

zations of these cells occupy such preponderant place in the molec-
ular zone and that the slightest injury to this zone is bound to

reach them. Injury to any part of the neuron reacts upon that

neuron in its entirety and it is therefore easy to conceive that inas-

much as the cortex receives its blood-supply from the pia mater,
progressive starvation and atrophy of the Purkinje cells is the
natural outcome of the slowly increasing atresia of the pial

arterioles.
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Subcortex and central ganglia: The large sections (Fig. 8-10)
passing through the cerebellum and pons show a decided asym-
metry between the two lateral halves of the cerebellum. As the

result evidently of the preponderant atrophy of the right hemisphere

&
ify-^

Fig. 6. Shows the same features as preceding figure and also the thickened

blood vessels in the pia mater.

and vermis, the left hemisphere seems to be somewhat dislocated

upward and all the central structures of this hemisphere (corpus

dentatum, external semicircular fasciculi, brachium conjunctivum,

etc.) are located on a slightly higher level than the corresponding

structures of the right hemisphere. Even the left nucleus tecti is

on a higher plane than the right (Fig. 9). The narrowed lamellae

and folia and the widened sulci are distinctly apparent in the su-

perior worm and in the quadrangular lobules. The deep white mat-

ter of the hemispheres is not degenerated, although it seems to be

rather pallid, largely as the result of excessive differentiation during

the process of staining. The right corpus dentatum appears first be-

cause the sections do not pass on both sides through strictly cor-

responding antero-posterior levels, the right hemisphere being en-

gaged in advance of the left. The corpora dentata are somewhat
diminished in size when compared with the corpora dentata of a

normal series employed for purposes of control. This general re-

duction in volume is not abnormal, but directly ])roportionate to the

cortical atrophy of the hemisi)heres. The constituting blade of

gray matter is slightly narrower than normal, its in foldings are less

deep, but on the other hand its cells are mnnerous and exhibit no
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degenerative changes. The only material abnormality in this con-

nection is the very distinct discoloration of the fiber zone borderino'

upon the lateral aspect of the corpus dentatum and dipping down
into its lateral diverticula. This feebly staining vertical zone offer'-

on either side a striking contrast to the robust and deeply stained

fasciculi of the brachium conjunctivum emerging from the mesial

Fig. 7. Section of cortex of the Culmen showing erosion of the molecular
zone and degeneration of the axial medullary substance.

aspect of the corpus dentatum. On the other hand this pallid

area does not present microscopically definite evidence of de-

generation, the fibers are simply thinned and less closely aggregated

than in the outlying white matter. The slit in the brachium con-

junctivum on either side is an artifact and resulted from undue
traction upon the bulb when this part was separated from the pons

in the fresh state. This regrettable error of technique has not

interfered, however, with the correct interpretation of the findings.

The external semicircular fibers are well developed and can be fol-

lowed to the lamellae of the superior worm. The fibers of the in-

ternal semicircular fiber-system (Fig. 8) are likewise normal and
form a robust decussating field in the deep portion of the vermis

immediately above the roof of the ventricle. The nuclei of the

roof (nuclei tecti) are well represented (Fig. 9), perhaps a trifle

smaller than normal, but contain anteriorly numerous normal-look-

ing cells. Posteriorly (Fig. 10), however, they are surrounded and
permeated by distinctly pale-staining fibers and have all the appear-

ances of actual degeneration. The nucleus globosus and the



302 LA SALLE ARCHAMBAULT

nucleus emboli formis (Fig. 9, 10) on either side are well developed
and appear perfectly normal. The ependyma lining the roof of the

fourth ventricle is somewhat thickened and the small vascular twigs
forming the choroid plexus have thickened walls. The same is true

of the blood vessels in the pial process extending on either side

between the uvula knd the tonsil. In the lower part of the section

the right half of the pons is definitely smaller than the left in

keeping with the more extensive involvement of the right cerebellar

hemisphere. The brachium pontis appears somewhat feebly stained,

but the Weigert series shows that there is no evidence of degenera-

tion and that the cells of the ventral segment of the pons are per-

fectly normal. The central tegmental or thalamo-olivary tracts are

unusually well developed, rather more so than in the normal brain-

stem and the same is true of the dorsal longitudinal bundles of

Schiitz. All the other structures in the pons appear absolutely

normal in every respect.

Mid-brain: Sections through this segment of the brain-stem

show practically "normal conditions. The red nuclei are well de-

veloped and present no degenerative changes. The marginal layer

of the corpora quadrigemina appears somewhat pallid, possibly as

the result of the vascular thickening seen in the overlying pia mater.

In fact the pia at this point presents the same changes as those

already described in connection with the folds contained between

the cerebellar folia and this may account for the patient's slight

impairment of hearing. The crura present on either side a slight

relative pallor of their most mesial segment, corresponding to the

domain of the fronto-ponto-cerebellar tract.

Bulb : The sections through the various levels of the medulla

seem somewhat smaller generally than normal sections. The cen-

tral portion of the restiform bodies (area occupied mainly by the

direct cerebellar tract) appears less deeply stained than the lateral

segment, but this relative discoloration is very slight. The mesial

division of the restiform bodies, i. c, the domain of the direct sen-

sory cerebellar tract of Edinger and of the nuclei of Deiters and
Bechterew is absolutely intact. The inferior olives are the onlv

structures in the medulla which exhibit appreciable though unim-
portant changes. They appear to have undergone a slight gen-
eralized reduction in volume, being more widely separated from
each other mesially and bulging less markedly on the lateral surfac.-

than in the normal state. This atrophy is more evident in th

inferior than in the su]:)erior half of the olive. The constituting

blade of gray matter is slightly narrowed and its serrated in foldings

describe a less tortuous course than in the normal state, but on the
other hand it is richly supplied with well-staining and apparently
normal cells. The olivo-cerebellar system is formed throughout
of deeply staining fasciculi (retro- and inter-trigeminal) and perme-
ates the various segments of the olive in the usual fashion, but it is

less robust and the stratum zonale of the olives is consequcnth'
thinner than in normal sections. The fibers emerging from the
hilus of the olive on either side form a compact deeply stained
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Fig. 8. Section through the anterior extremity of the right corpus den-
tatum and the trigeminal level of the pons. Peculiar asymmetry of the hemi-
spheral lobules.

bundle. The accessory olivary bodies, the nuclei of the lateral

columns, the arcuate nuclei and the antero-external and postero-

external arcuate fiber systems as well as the nuclei of the posterior

columns are all perfectly normal. At the lateral margin of the

lower medulla on both sides the domain of the dorsal spino-cere-

bellar tract is less deeply stained than the surrounding white matter,

though definite evidence of degeneration is wanting. In the me-
ninges covering the lateral aspect of the bulb, the blood vessels hav.-

decidedlv thickened walls, and this is likewise true of the vascular

Fig. 9. Section through the corpora dentata and the nuclei tecti. Ver-
tical asj-mmetry of all the paired structures. Definite area of discoloration

along the lateral aspect of the corpus dentatum more marked on the right side.



304 LA SALLE ARCHAMBAULT

twigs found in the olivary bodies and in the gray matter surround-

ing the upper extremity of the central canal.

Spinal cord : Sections through the various levels of the spinal

cord show practically normal conditions. There are no degen-

erative scleroses in the white columns and no cellular alterations

Fig. 10. Section through level of maximum development of corpora
dentata and nuclei globosi. Discoloration again appears along lateral surface
of the corpus dentatum and also in the central white matter of the vermis.

in the gray matter. Even the cells of the columns of Clarke exhibit

no volumetric or structural modifications. The only peculiarity

noted concerns the relatively unequal staining reaction of the con-

stituent bundles of the posterior columns in the cervical region ; the

columns of Goll being less deeply colored than the columns of

Burdach. Similarly in the upper dorsal region the marginal zone
of the lateral columns, corresponding to the domain of the direct

cerebellar tract, seems somewhat paler than the adjacent area of

the crossed pyramidal tract. These relative discolorations, how-
ever, are extremely faint, and probably simply represent slight

retrograde atrophies, as there is no evidence of degeneration with

any of the ordinary staining methods. The vessels of the spinal

cord and meninges also show thickening, but to a much lesser degree
than the vessels of the cerebellar pia.

Summary and Interpretation

A patient, who in his youth had ])resented an evanescent cere-

bellar syndrome presumably on the basis of a general infection.

began to develop after the age of forty a slowly {)rogrcssive dis-

equilibration of station, gait and all vohmtary movements of the

extremities. His various symptoms, ftilly detailed above, realized

in time the most severe and complete clinicd picture of disordered
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cerebellar function. Anatomically, degenerative lesions are stricth

confined to the cerebellar cortex, there are no material secondary

degenerations and the insignificant secondar}- atrophies observed in

the central nuclei of the cerebellum, the olivary bodies and olivo-

cerebellar system, the domain of the direct cerebellar tracts and

columns of Goll, cannot be regarded as due to associated lesions

but simply as slight retrograde atrophies. The lesions in the cere-

bellar folia are so severe and generalized that they are practically

equivalent to a total suppression of the cerebellar cortex. They are

more intense in the dorsal than in the ventral lobules, in the right

than in the left hemisphere. In the majority of the lamellae the

degenerative changes involve all three layers of the cortex, but in

a few lobules or segments of lobules they are practically confined to

the layer of Purkinje cells. The disappearance or advanced de-

generation of the Purkinje cells is therefore the predominating and

only constant feature of this process of progressive cortical disin-

tegration. The occurrence of a pathologic state characterized by

such pronounced alterations strictly limited to the cerebellar cortex

is in itself of extreme interest. Equally remarkable is the fact that

the exclusive involvement of the cortex should have given rise to

such severe and Avidespread functional disturbances. What is the

pathogenesis of this peculiar degenerative atrophy of the cerebellar

cortex? The cases of this kind which have been published by

Thomas, Dejerine and Thomas, Murri, and Rossi, presented prac-

tically identical cortical changes, but have been regarded as in-

stances of primary parenchymatous atrophy not dependent upon

vascular changes and evolving without associated neurogliar hyper-

plasia. It is specifically stated in these various observations that

there were no material vascular and neurogliar changes, although

in Thomas's case it is mentioned that the Purkinje cells were re-

placed by a definite neurogliar felt-work and the patient moreover

was syphilitic. In the present case vascular foci are wanting, but

throughout the cerebellar leptomeninges the blood vessels have

markedly thickened walls, occasional discrete cellular infiltrations

are encountered and the molecular zone in certain places appears

abraded and fissured. Perhaps these changes would be regarded

by other observers as insufficient to account for the widespread

degenerative lesions of the cortex and this case put on record as

another instance of primary parenchymatous atrophy. This does

not appear legitimate to me, however, and I cannot help but feel

that the vascular thickening is at least partly responsible for the

cortical atrophy. It is not necessary that severe meningo-vascular
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changes should be present in order to observe secondary degenera-

tive changes in the cerebellar cortex. The nutrition of the cortex is

dependent upon the integrity of the vessels coursing in the overlying

pia mater and is necessarily compromised the moment that irriga-

tion becomes inadequate by reason of progressive thickening and

atresia of these same vessels. The molecular zone is the first to

suffer, but need not be materially implicated before serious damage

has already been inflicted upon the layer of Purkinje cells. As
previously stated, the arborescent dentritic fields of these cells occupy

enormous space within the molecular zone and register at once the

slightest encroachment upon this zone. It is therefore believed

that in the genesis of cortical parenchymatovis atrophy of the

cerebellum, sclerosis of the meningeal vessels plays an important

part. While a dififerent view is held by other observers, the re-

liability and accuracy of whose statements concerning the condition

of the blood vessels cannot possibly be doubted, it may be said that

in lesions of this type there is ample room for contradictory inter-

pretations. Is it not a significant fact that in the majority of cases

of cerebellar atrophy thus far reported, the condition was either ac-

companied by actual meningo-vascular changes or else observed in

patients who had reached an advanced age? In publishing his case

of "lamellar atrophy of the Purkinje cells," Thomas stated that he

had observed similar though much less pronounced cortical changes

in the cerebellum of cases of tabes and multiple sclerosis, i. c, two

diseases in which we know that the blood vessels of the cerebro-

spinal axis present undeniable and well-marked alterations. In our

case, the patient had had, at the age of 17, transitory cerebellar

manifestations following acute systemic infection and one instinc-

tively thinks of the possibility of a mild poliomyelitis with pre-

dominating cerebellar localization. The above-quoted case of

Thomas had had poliomyelitis in childhood and the lumbo-sacral

cord bore the cicatrix of this lesion. The question therefore arises

whether such initial and clinically recoverable vascular invasions of

the cerebro-spinal axis cannot leave behind them regional vascular

predispositions to subsequent toxaemia or infection. One would
at least expect that with the later advent of arteriosclerosis, the

areas of the central nervous system thus i")reviously debilitated would
succumb sooner and more raj^idly than the hitherto undisturbed

regions. This hypothesis would ex])lain many features of tardy

atrophy of the cerebellum which otherwise remain difficult to in-

terpret.

The majority of the symptoms observed in our patient ])resented
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no strikingly unusual features ; they were the same symptoms that

have heen described over and over again in connection with disease

of the cerebellum. An exception should be made, however, with

regard to the strong anteflexion of the trunk, the definite antero-

pulsion and the distinct rigidity more particularly of the trunk and

lower extremities. These or analogous symptoms are very rarely

mentioned in the literature of the cerebellum and its fiber-paths

and only in connection with lesions involving other structures be-

sides the cerebellum, notably the pyramidal tracts. In our case not

only the pyramidal tracts but the entire cord, bulb, pons and mid-

brain are intact so that we must admit that all of the patient's clin-

ical manifestations resulted from the isolated' involvement of the

cerebellum. While it is hardly justifiable to formulate any positive

conclusion merely from the observation of a single case, the clinical

findings in this patient were so definite and invariable, the anatomic

lesions so well characterized and topographically limited, that one

may legitimately further assume that the various functional dis-

turbances were essentially symptomatic of cortical deficit. This

case, therefore, is of considerable value in affirming the genuine in-

trinsic character of many cerebellar symptoms and incidentally serves

to demonstrate that the symptoms described by Babinski, more par-

ticularly adiadochokinesis, asynergy and cerebellar catalepsy, are

truly manifestations of disordered cerebellar function.

An attempt to correlate the more striking functional losses with

the greater focal involvement of certain regions of the cortex is a

more difficult task. A priori it would seem both hazardous and un-

justified to submit any suggestions regarding cerebellar localization

from the study of a case presenting such generalized lesions of the

cortex. However, there are sufficient topographic differences in

the severity of the process to warrant certain reflections and by

reason of the nature of the lesion this case is far more serviceable

than are tumor cases. There can be no doubt, of course, that the

greater involvement of the right cerebellar hemisphere explains the

more severe functional disorders in the extremities on the right side.

The explanation of the predominating flexor and adductor attitudes

of the extremities might perhaps be found in the definitely lesser

implication of the posterior and external segments of the hemi-

spheres, though this does not harmonize fully with the accepted

experimental localizations. It should be said in this connection that

the functional centers delimited in the cerebellum of the dog and

monkey are not similarly identified with the lobules of the human

cerebellum by different observers. All agree that in the animal
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lesions in the crus primum give rise to disorders in the homolateral

anterior extremity, lesions in the crus secundum to disorders in the

homolateral posterior extremity. More frequently than otherwise,

the crus primum is assimilated to the quadrangular lobules, the

crus secundum to the semilunar lobules, which is not strictly correct

if we adhere to the divisions and comparative scheme established

by Bolk. The tentative plan of cortical localization submitted by

Mills and Weisenburg would seem to conform more accurately.

At any rate Thomas (12) observed a patient with unilateral symp-

toms limited to the arm and spontaneous deviation of the index

outward ; an abscess found at autopsy was contained entirely within

the lateral segment of the superior semilunar lobule. He concluded

that this lobule was a center for the upper extremity and that it

presided over the inward or mesial displacement of the extremity.

In our case this same region was much less diseased than the mesial

segment of the semilunar and quadrangular lobules and the patient

evidently gave a spontaneous deviation of the index mesially, and

there was prevalence of the adductors of the arm whether in active

voluntary movements or in the responses elicited by the Stewart-

Holmes test. In other words this observation would tend to sub-

stantiate the claim that the superior surface of the cerebellar hemi-

sphere is related to the upper extremity, that the postero-lateral

segment is concerned with movements or attitudes of adduction,

whereas the mesial segment is concerned more especially with ab-

ductor movements or attitudes. A similar correlation cannot be

made between the disorders of the lower extremity and the lesions

of the inferior surface of the hemisphere, owing to the fact that

in the latter situation distinct topographic differences in the severity

of the process were much less sharply defined. The most elusive

point in this connection however is the anatomic explanation of the

anteflexion of the trunk and anteropulsion. The prevailing notion

appears to be that the inferior worm and })erhaps also the posterior

extremity of the superior worm are the parts concerned with the

regulation of trunkal attitudes and displacements. Separate centers

unquestionably exist for flexion and extension of the trunk as well as

for right and left lateroflexion and rotation. The fact that in this

case the inferior worm is decidedly less involved than the superior

worm naturally temjits one to suggest that the inferior worm pre-

sides over movements of anteflexion, the superior worm (posterior

segment) over movements of retroflexion or extension. Of course

these various considerations on localization are presented in a

l)urely hypothetical fashion, merely as suggestions arising from a
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careful and repeated survey of the distribution of the lesions. No
claim is made that positive data concerning the important problem

of cerebellar localization can be supplied from the study of gen-

eralized parenchymatous atrophy of the cerebellar cortex.

It is believed that in isolating and characterizing the phenome-

non of anisosthenia Thomas has unravelled one of the most per-

plexing problems which still confronted us regarding the patho-

genesis of cerebellar disturbances. The cerebellum is not a gen-

erating station for motor energ)% it does not augment the vigor of

muscular contraction, but does represent a center or center com-

plexus which regulates and coordinates the inherent tonus or

sthenic state of the various physiologically related and synergically

functionating muscle groups. It ensures the normal reciprocal fluc-

tuations of hypertonus and hypotonus in antagonistic muscles and

thus controls the synergy, rapidity and amplitude of movements

whether active, passive, automatic or reflex. Each center exerts

upon the musculature of a given extremity or segment of an ex-

tremity a sthenic influence subservient particularly to displacement

of that extremity in a definite direction. As Thomas expresses it,

" this function is hypersthenic for certain muscles and hyposthenic

for their antagonists ; destruction of such a center results in hypo-

sthenia of the muscles controlled by that center and in hyper-

sthenia of their antagonists." It is this rupture of sthenic equi-

librium that Thomas has called anisosthenia. In a certain measure

this conception is a reversion to the ideas formerly defended by

Luciani though with a sensibly different interpretation. Is it not

correct therefore to assume that anisosthenia represents the essen-

tial clinical manifestation of disordered cerebellar function? Is it

not this very loss or perversion of sthenic balance which is re-

sponsible for the fact that in cerebellar disease given movements of

the extremities are executed with undue rapidity, the limb being

raised too suddenly and carried too far. that successive movements

are disproportionate and that the various components of a coordi-

nate act are not simultaneously performed? In other words it

does seem that dysmetria, adiadochokinesis and asynergy are, in

part at least, the result of anisosthenia. The peculiar attitudes

of the head, trunk and extremities, as well as the exaltation of static

equilibrium (cerebellar catalepsy) can likewise be best explained on

the basis of this hypothesis. In fact the majority of cerebellar

symptoms can be attributed in large part to impairment or loss of

the normal sthenic balance of mutually antagonistic muscle groups.
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Conclusions

1. Parenchymatous cortical atrophy of the cerebelkim is a rare

but definite pathologic entity probably largely dependent in the ma-

jority of cases upon slowly progressive atresia of the meningeal

blood vessels.

2. This lesion, although strictly limited to the cortex, may give

rise clinically to all the classical manifestations of disordered cere-

bellar function such as titubation, oscillations of the trunk, inten-

tion tremor of the head and extremities, dysmetria, asynergy, adia-

dochokinesis, cerebellar catalepsy, spontaneous pointing errors, ani-

sosthenia and disordered speech.

3. The cerebellum probably does not serve to reinforce the

dynamic power of the muscular system and is not therefore an

organ for the elaboration of motor energy, but does contain centers

which preside over and regulate the inherent tonus or sthenic state

of the various functionally related muscle-groups. It ensures the

synchronous fusion of the various elementary muscular contrac-

tions and relaxations of which the coordinate act is the sum total

and thus controls the synergy, rapidity and amplitude of movements.

4. The corpora dentata receive cortical radiations from the

cerebellar hemispheres and the nuclei tecti radiations from the

vermis superior.
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AN EXPERIMENT ON THE INSTRUCTION OF INSANE
SUBJECTS

By Grace Helen Kent, Ph.D.

FOXBOROUGH STATE HOSPITAL, FOXBOROUGH, MASS.

1. Introductory Statement.—In the training of demented persons

for useful activity the first difficulty to be encountered, in many cases,

is the unwillingness of the subject to be trained. If this opposition

can be overcome, it is a comparatively simple matter to devise tests

which will be useful for the purpose of ascertaining what the sub-

ject is capable of doing. The preliminary work of gaining the co-

operation of an unresponsive subject is to some extent a question

of method, and it seems probable that methods which are successful

in dealing with demented patients who present unusual difficulties

would be of use also in the preliminary training of soldiers suffering

from shell-shock or from mental disease of various types. In view

of the present interest in education and reeducation of adults who
are more or less deranged, it seems worth while to describe in detail

a method which I found useful in the training of some very un-

responsive demented women.
The method, briefly stated, is to begin by teaching the subject to

obey. This is to be accomplished by requesting him to perform

some little play task which must be either so attractive that he will

comply spontaneously or else so simple that it will not occur to him

to refuse. Upon this as a foundation the habit of obedience is to

be built up by assigning many other little tasks which vary widely

in difficulty and in attractiveness. The daily tasks of a given subject

are to become gradually more and more difficult, until he finds him-

self engaged in some work that is really useful, although not irk-

some. Simple vocational tests which will be useful for determining

his capacity are to be included among the play tasks, and his reac-

tions to different tasks are to be observed with great care as a means

of discovering his interest in different activities. As soon as his

full cooperation is won he is to be given instruction in the work

for which he seems best fitted, with all possible regard to his in-

terests.

2. Dezielopnient of the Experiment.—The primary purpose of

313
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my first experiment in the training of dements was to determine the

effects of practice in the repeated performance of a simple act.^

In any experiment which calls for serious effort on the part of

an insane person, the principal variable with which the experimenter

has to reckon is not the ability, but the wilhngness of the subject.

Sometimes a patient will cheerfully consent to serve as subject, but

obstinately refuse to conform to the rules of the experiment. In

the test known as "Crossing out A's," for example, my subjects

were requested to begin at the top of the page and work from left

to right, always finishing a given line before proceeding to the next.

Some of the subjects followed the instructions with great care, but

others invariably worked by random methods, leaving the accuracy

of the work mainly to chance and occasionally making errors that

appeared to be intentional. Some subjects gave good cooperation

at first, but lost their interest in the test as soon as the novelty began

to wear off. They apparently regarded it as a game that they might

play or not, according to their pleasure.

In an experiment on practice effects the validity of the results

depends very largely upon the cooperation of the subject. Positive

results can hardly be expected from a subject who fails to take ad-

vantage of the practice ; and negative results indicate merely failure,

not inability, to profit by experience. Partial cooperation is more

disturbing to the experiment and more disconcerting to the experi-

menter than frank refusal to cooperate. One cannot discard the

results obtained from unwilling subjects, and yet it is obviously un-

fair to include them.

In order to reduce the chances of having the results vitiated by

the capricious behavior of the subjects, I adopted for the next ex-

periment the following plan : to employ as subjects the most unwill-

ing patients who could be induced to do anything at all, and to give

them tasks so simple as to call for the minimum of cooperation.

One of two outcomes was to be expected: if the subject's coopera-

tion should improve by reason of general adaptation to the experi-

ment, it would be possible to work up gradually to tasks of greater

complexity ; but any reduction in cooperation would necessitate the

elimination of the subject from the experiment, and the undesir-

able subjects would be dropped in the early stages rather than in

the more advanced stages of the series.

This experiment was commenced in 191 1 in the Government

Hospital for the Insane, and was continued the following year in

the Warren State Hospital, Warren, Pennsylvania. The apparatus

^ Experiments on Habit Formation in Dementia Praecox, Psychological
Review, November, 191 1.
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consisted largely of kindergarten and primary-school materials, and

the subjects were selected as being the most troublesome patients

who could be used in the experiment without serious danger to the

experimenter. Of all the subjects employed for intensive study,

the most difficult and unresponsive was a woman whom I had under

almost daily observation for a year at the Warren State Hospital.

The attempt to train this patient taxed the resources of the instruc-

tor to the utmost, and a condensed report of this case will serve as

an illustration of the method.

3. Report of Indkndual Case, Illustrating Method of Instruc-

tion.—The subject wag a woman of thirty-five, a college graduate.

The case was diagnosed as dementia prsecox. hebephrenic form.

At the time of the experiment she was rarely known to speak co-

herently, but she chattered to herself almost constantly, her favorite

expression being " The shape was on the brain." Much of her talk

was entirely unintelligible.

During the first weeks of observation it was impossible to gain

the attention of the subject. When addressed by name she reacted

by talking louder than usual, laughing excitedly and reiterating her

stock phrases. But although she took no notice of anything that

was said to her, she showed considerable interest in toys. She was

disposed to meddle with anything in sight, and her infantile curiosity

concerning objects furnished the best avenue of approach. Day
after day certain things were laid on the table before her, and at

first she was permitted to play with them as she pleased. Later

some instruction was attempted, but she would rarely submit to any

guidance. She would string beads indiscriminately, but could not

be induced to follow a pattern or to take any notice of differences

in color and form. She would play with the pieces of a picture

puzzle, first arranging them in a row and then making meaningless

changes in the order, but she would not try to match the pieces,

nor even turn them right side up. When she was shown how to

put them together she showed no interest in the picture, but imme-

diately took them apart and played with them as before. When
given ten blocks numbered from one to ten, she played with them,

but took no notice of the numbers ; occasionally she would respond

to the suggestion to arrange them in serial order, but she could not

be induced to arrange them according to a fixed pattern.

In the fifth week of observation she was given a peg board

twelve inches square, and a box of pegs which were of six different

colors. This immediately became her favorite toy, and she would

play with it by the hour. When she was excited and irritable, a few
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minutes' play with the pegs ahnost invariably tended to quiet her.

The act of putting a peg into a hole was apparently the focal point

of her interest in this toy. Occasionally she would remove all the

pegs from the board and take a fresh start, but usually she busied

herself for an indefinite time by taking out one peg and putting an-

other in its place. At first she used pegs of different colors indis-

criminately, and showed no interest in the colors ; later in the year

she not infrequently filled the board almost entirely with pegs of

one color, but she was never observed to follow this plan without

at least one error. Neither by questions nor by observation was I

able to learn which color she preferred. When I occasionally sub-

stituted a box of plain pegs for the colored ones, she did not appear

to know the difference. There was no evidence of defective color

vision, but it was plain that her interests were motor rather than

sensory.

The peg board was of inestimable value for the purpose of gain-

ing the good-will of the subject, but it was useless for purposes of

instruction. In order to teach her to obey, it was necessary to use

something which permitted less freedom of action. The first test

in which she regularly gave voluntary cooperation was a practice

series with a form board having ten holes of dift'erent forms, each

fitted with its own block. Accustomed as she was to the peg board,

in which any peg can be used in any hole, she tried at first to force

the blocks of the form board into the wrong holes. But as this

was impossible, she soon learned to place them correctly. She

could refuse to play with the toy at all, but if she did anything with

it she must almost of necessity do the right thing. At each trial she

was requested to fit the blocks into their holes as quickly as possible.

As she was naturally disposed to be rapid in all her movements,

tests of speed were quite in line with her tastes. The time of each

trial was measured by a stop watch, and the first series of one hun-

dred trials show^ed unmistakable improvement as the result of prac-

tice.

The next toy presented w^as a device that might be called a color

board, a board with ten round holes of equal size, the spaces around

the holes and the discs which fitted into them being covered with

colored paper of ten different colors. The subject was requested

to put each disc into the hole of the same color, as quickly as she

coulcT. It was entirely possible, of course, to put any disc into any

hole ; but the suggestion to match the colors was very strong, and

she usually obeyed it. The time records of the first series of tests

showed no improvement, not so nuich because of failure to cooper-



INSTRUCTION OF INSANE SUBJECTS 31?

ate as because of failure to adopt any particular method of handling

the discs. Later she became more amenable to instruction, and it

was possible to teach her to use a definite method. In the second

series of tests the effect of practice was very marked.

The most difficult formal task which this subject mastered was

the arrangement of sixteen blocks according to an arbitrary pattern.

With great difificulty, and with the aid of two intermediate steps

which need not be described here, she was taught to use both hands

coordinately.

When picture puzzles were again presented, she gave very good

cooperation. The first puzzle offered was a very simple one made
by cutting a postcard into eight square pieces. She made very hard

work of the task, and it was necessary to show her in detail how to

match the pieces, but after much practice with puzzles of increasing

difficulty she was able to solve without assistance a puzzle of twenty

pieces. She showed increasing interest in them, and her talk con-

tained frequent references to the picture or to the process of solu-

tion. Once she said to herself " I guess I've lost the connection

here," which was almost the only intelligent remark I ever heard

from her. A more characteristic comment was given after she had

finally succeeded in assembling the picture of a bird :
" The form

was on the brain ; this bird was proved to be complete on the brain."

At this stage of the experiment the subject followed to the best

of her ability every suggestion that was offered. Frequently she

worked long and faithfully on a task that was entirely too difficult

for her. She did not learn, however, to keep her hands still nor to

give much attention to verbal instructions.

Because of her inability to wait for instructions, the first lessons

in a raffia basketry presented great difficulty. She was told to " first

\vind the raffia around the reed, then sew through the next hole."

But she would sew through the same hole repeatedly, without

stopping to wind the reed. \Mien this step of the process was finally

forced on her notice, she would wind repeatedly and neglect to sew

at all. In order to teach her to do two things alternately, I gave her

some beads of two colors, with instructions to string first a yellow

one and then a green one. At first I handed each bead to her, and

later allowed her to take a bead from the box, while I kept saying

:

" This time a yellow one ; now a green one." This was kept up daily

until the habit of taking the two colors alternately was so well es-

tablished that she did it spontaneously. Then the raffia work was

resumed, and the instructions were given repeatedly: "This time

wind it around the reed ; now sew through the hole." In course of
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time she mastered the stitch so that she was able to work inde-

pendently to the end of the needleful, but she did not learn to

thread the needle. With considerable assistance, she made one

raffia basket and several small reed baskets.

During the entire year, however, she continued to find her

greatest pleasure in the peg board, and she was usually permitted to

have a period of free play with it at the close of her formal lesson.

She was so quiet, when thus occupied, that her presence was not a

source of disturbance to the experimental work with other subjects.

So far as I know, nothing of permanent importance was accom-

plished for this patient, and I doubt her capacity for learning to

perform unaided any tasks except the most mechanical. The follow-

ing notes, taken almost at random from my note book, may be of

interest as indicating the degree of dementia :
" The peg board was on

the farther side of the table ; she reached over and played with it at

arms' length, and did not move it. After waiting half an hour to

see if she would draw it to the front of the table, I finally did it

for her." " She was found running a broom up and down the cor-

ridor, exactly as if it were a floor polisher." " In her basketry

work she accidentally displaced a peg ; paused and set it up, then

went on with the weaving. There is no evidence that the unit act

in basket weaving has any more meaning for her than the setting up

,
of a peg."

This case is not considered worthy of being reported, except

as a means of describing the method used for gaining the coopera-

tion of a difficult subject.

4. General Observations.—It has not been possible for me to

carry the intensive work so far with any other subject, but I have

followed the same general plan in the instruction of six other women

who were in so advanced a state of dementia that one could hardl}^

expect the training to be of lasting value to them. All were trouble-

some patients, and offered more or less resistance to instruction ;

but in each case the opposition was overcome, and the subjects gave

voluntary cooperation in a prolonged series of tests.

Some of my mistakes were so instructive that it seems worth

while to call attention to them. In my work with one patient (Sub-

ject 12, Government Hospital). I spent the first twelve interviews

trying to gain her cooperation in two formal tasks, the simplest ones

that I had to offer. The patient was extremely demented, and it

was almost impossible to gain her attention. It was with the

greatest difficulty that I was able to induce her to set up twenty

])egs, and 1 failed to obtain a single record in the other task, the
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arrangement of ten blocks. xA.t the thirteenth interview I offered

an eight-piece picture puzzle. She responded immediately, and

worked for twelve minutes with concentration that was surprising

in a person of her mental condition. She did not succeed without

assistance in solving this puzzle or any other picture puzzle that was

subsequently offered, but she never of her own accord abandoned

the attempt. From the moment when the puzzle was first presented,

she gave perfect cooperation in everything that she was requested to

do. After showing her how to solve the puzzle, I gave her another

trial with the arrangement of blocks, the task she had so persistently

refused to perform. She complied eagerly at this time and at sub-

sequent interviews, and in four consecutive tests her time records

in seconds were 151, 81, 58, 53. This is the most perfect practice

curve I have ever obtained from any subject.

The next case selected for intensive study was the Warren State

Hospital case reported above. This time it was the picture puzzle

that I tried to force on the notice of the subject, but it was by means

of the peg board that her cooperation was won. My mistake was

in presupposing the interests of the subjects. I used a motor test

for a subject whose interests were visual, and then used a visual

test for one whose motor interests were preponderant. Had I given

more time, during the first few interviews, to a rapid trial of all

materials at hand, I might have saved time in my work with these

subjects, and might quite possibly have found a way to interest

some of the patients whom I failed to reach.

Another easily avoidable mistake was made in the earlier ex-

periment. The tests were regularly presented in the same order at

each interview, and some of the subjects grew to regard this pro-

gramme as a routine procedure. One of the subjects referred to

above as giving partial cooperation was greatly disturbed by any

deviation from the usual order. I was not successful in gaining her

cooperation for new tasks, nor for old ones presented in a new way.

If during the first week of observation I had varied the programme

from day to day, so that she would not have learned to expect strict

uniformity, it is possible that she would have been more responsive

in the latter part of the series. The easiest method of gaining a

subject's cooperation in the early tests is not necessarily the method

that will be most successful for a prolonged course of instruction.

In the development and application of the Kent-Rosanoff asso-

ciation test I had occasion to request the cooperation of nearly one

thousand normal persons of limited education, and more than five

hundred insane patients. Even among normal persons I found
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many who were unwilling to submit to the requirements of the test,

although I explained with great care that no use was to be made

of the data except for statistical purposes. The number of insane

patients who refused to cooperate was very considerable, and I en-

countered many others who all but refused, but no patient was dis-

missed untill had exhausted my resources for gaining his coopera-

tion. If a patient responded well for a time and then refused to

continue, no effort was spared to obtain a complete record, although

it frequently required several hours. I was at a serious disadvan-

tage, both because the experiment called for a verbal reaction from

the subject, and also because I had nothing to offer except the one

task. I have found it much easier, in general, to obtain a motor

reaction than a verbal response ; and it is usually easier to induce an

unwilling subject to do one of several things than to do one thing in

particular.

5. General Application of Method.—My experience in dealing

with unresponsive subjects has led me to formulate, primarily for

my own use, a definite plan for overcoming the opposition of a

negativistic patient.

A preliminary series of tests is to be performed upon any

subject who is disposed to ofifer resistance to educational measures,

in order to gain his full cooperation before beginning regular in-

struction. The preliminary work is not to be standardized, nor to

be applied uniformly to all subjects, but is to be adapted to the in-

dividual.

In order to cultivate the habit of obedience, various tasks are

to be assigned at each interview, every task being well within the

limits of the subject's ability and power of attention. The tasks

are to vary widely in kind, and there should be an abundance of

each of the following types : mechanical and mental ; simple and

complex ; easy and difficult ; known and unknown ; obviously useful

and apparently useless ; interesting and tedious
;
pleasant and un-

pleasant.

If the subject can be induced to do in response to suggestion one

thing which he would rather not do. and if the instructor can there-

after avoid irritating him, the chances for gaining his full coopera-

tion are good. But if after having gained a subject's ])artial coopera-

tion the instructor should accidentally ofifend him. the chances for

regaining what has been lost are very poor.

The first task of the instructor is to find out what tasks are most

interesting and attractive to a given subject. At first it will be neces-

sarv to work bv the " trial and error " method to find somethinfr
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that the subject can be induced to do, but the first response will

indicate what kind of task should be offered next. By observation

of the subject's reaction to each task, the instructor should note his

likes and dislikes, and should take care to offer something pleasant.

After a beginning has been made toward producing the habit of

obedience, everything should be done to strengthen it. The inter-

view should be omitted if the subject is known to be in an unusually

difficult mood, and great caution should be exercised to prevent a

single lapse. It is of special importance that the last task offered at

a given interview should be performed willingly ; if some task is

known to be irresistibly attractive to a subject, this may be held in

reserve to be offered just before dismissal some time when he has

been unresponsive.

The greater the effort to induce a subject to perform a certain

task, the more harm will result from his refusal. For this reason,

it is better to give the suggestion in the form of a request than

in the form of a command. In case of non-compliance, it is well

to pass the matter over as lightly as possible, so that it will not

be too vividly remembered at the next interview. On no account

should the instructor manifest any annoyance, and rarely any dis-

appointment. If there is no favorite task which can safely be of-

fered, the interview should be closed as pleasantly as possible

:

" Never mind, that is all for today
;
perhaps you will feel like doing

it for me tomorrow." At the next interview, however, it is well to

begin with something more attractive.

The subjects to be trained will represent all degrees of men-

tality. They will vary widely in general intelligence, education, and

tastes. Some will be fairly bursting with energy that needs only to be

directed, and some will be so inactive that it will require patient

effort to induce them to make a single movement. Some will expect

to be treated with formal courtesy, others may more appropriately

be approached as if they were school children.

At the first interview with a new subject the instructor should

assume the best, while being prepared for the worst. It can do no

harm to treat a subject with more consideration than he is capable

of appreciating, while it may do irreparable harm to presuppose less

intelligence than he actually possesses. It is safe to assume, until

one has personal knowledge to the contrary, that the subject will

of course comply with any courteous request, as a matter of courtesy.

And on this assumption it is well to offer a task that the subject

can perform in almost less time than it would take him to refuse or

to demand an explanation ; it is possible that he will comply before

he knows it.
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Occasionally a subject will be found who manifests a strong

desire to comply with the instructor's wishes, but who lacks the

initiative. A timid or lethargic subject may sometimes be won by a

little coaxing and encouragement. But in general urging is to be

avoided, except when the instructor is very confident that it will

be successful.

As long as the suitable tasks hold out it is well to offer a new

one each day, and to avoid an exact repetition of those of the pre-

ceding day. Neither the tasks nor the order of their presentation

should be so uniform from day to day as to lead the subject to regard

a certain routine procedure as an essential part of the programme.

On the other hand, there should be from the first enough repetition

so that he will not assume that he is to have a new set of toys each

day. Great care must be taken to avoid establishing any undesirable

precedent. Obedience to any request is to be cultivated, not merely

the willingness to perform a given task.

As the instructor becomes familiar with the tastes of a subject,

it will be well to compile a list of the tasks arranged in the order of

his apparent preference. Gradually, as the subject becomes more

responsive, it should be the definite aim of the instructor, at each

interview, to assign the most difficult and unpleasant tasks that will

be performed well and willingly. Tests of speed are to be pre-

ferred for subjects who are slow and accurate in their movements,

and tests of accuracy for those who are habitually rapid and care-

less. At this period it may be possible to bring out, for a second

trial, the tasks which the subject has most obstinately refused to

perform. This, of course, should be done very cautiously.

When the subject's opposition has spent its strength and after

the habit of prompt obedience is fairly well established, he may be

given certain useful tasks which he can perform alone or under the

supervision of an attendant. These tasks should at first be of such

nature that the instructor can inspect the results. Any work well

done should be praised freely, but work poorly done should be criti-

cized very delicately, if at all.

The last of the experimental tasks should be made as irksome as

the subject's attitude will permit, and the first useful work should

be made as attractive as conditions permit. Thus the transition

from play to work will be gradual, and some subjects may be so

tired of the tests that they will welcome the change to real work.

In other cases it may seem advisable to continue the laboratory ex-

periments until the subject's interest in his work is well developed.

It is to be expected that a subject of fair intelligence will recog-
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nize the significance of the experiments as a means of determining

his abihty for certain kinds of work, and it will do no harm to allow

him to exaggerate their importance as vocational tests. The fact

that their primary purpose is to gain his cooperation should be

concealed from him, if possible, but verbal deception is to be scrupu-

lously avoided. A half-truth is much safer than a lie, and usually

quite as serviceable. The subject's inquiries as to the purpose of

the laboratory work should be answered very simply, if they cannot

be ignored. The instructor may reply, " I wish to see how quickly

(or how accurately) you can do this," on the assumption that the

inquirer refers to the task just ofifered. If a subject of unusual

intelligence presses the question as to the purpose of the entire

experiment, the instructor may be able to silence him by showing a

few graphic representations and explaining the scientific purport of

the study. Frequently a subject's interest may be stimulated by

showing him one of his own records that is exceptionally satisfac-

tory, but he should not be permitted to see a poor record.

If the subject's interest can be held and developed, there is little

danger that his questions will be seriously embarrassing to the in-

structor.

6. Tasks and Materials.—The method does not require elaborate

or costly apparatus, and one can carry in a handbag all the ma-

terials that are strictly necessary. Tasks which can be improvised

without special apparatus possess certain advantages over formal

laboratory tasks. Some subjects who might at first resist being ex-

perimented upon will comply readily if requested to move a chair,

close a door, address an envelope, or to perform any other trifling

personal service that suggests itself to the instructor.

Any vocational tests that are available should have an impor-

tant place in the work with an advanced subject, and difficult me-

chanical puzzles can be used to good advantage. It is important to

have an abundance of tasks that can be offered to an intelligent

man without insulting him, but it is necessary also to have simple

tasks for beginners. Kindergarten toys and Montessori materials

may be useful with some subjects, also the Binet, Goddard, Healy

and Franz tests. The stop watch is useful as a means of making

a simple task more dignified. The request " Let me see how quickly

you can put ten pegs into the front row of holes" may transform

the most babyish of activities into a test of motor coordination.

The watch may be handed to the subject, with the request that he

start it and stop it at exactly five seconds ; a subject who shows in-

terest may be given several trials, and the results may be recorded
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as a rough test of his reaction time. The counting of money is a

useful task, readily adaptable to the intelligence of the subject.

An excellent task for advanced subjects is to assist in making picture

puzzles and other cardboard apparatus for use in the laboratory.

Of all the tasks I have used, the practice test is the most gen-

erally serviceable. Five trials with the form board are almost sure

to give a record that will bear inspection, and the curve may be

plotted in the presence of the subject ; this will serve as an introduc-

tion to a more elaborate practice test, and the plotting of the curve

at different stages will furnish several more tasks. A practice

series may be based upon almost any test or puzzle, and will afiford

a convenient excuse for offering the same task many times. As
almost any experimental task tends to become tiresome* by reason

of frequent repetition, the practice test furnishes automatically the

increasing irksomeness which is an essential feature of the method.

The instructor must be able to handle the materials rapidly, so

that the subject's patience will not be exhausted by long waiting.

In general, the most useful instruments are those which can be most

readily adapted to different uses.
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WAR NEUROSES AND PSYCHONEUROSES

By Dr. Smith Ely Jelliffe and Dr. Charles Rockwell Payne

{Continued from page 2^3)

Chapter L Definition and Etiology

MacCurdy has well-defined war neuroses as those functional

nervous conditions arising in soldiers, which are immediately de-

termined by the conditions of modern warfare, and have a symp-

tomatology whose content is directly related to war.^ The term
" shell shock " has been officially adopted by the British War Office

as the diagnostic term to cover all neuroses arising among officers

and soldiers of the armies. This term is picturesque and appeals to

the popular imagination but it can scarcely be defended from a med-

ical standpoint. In the first place, it implies a single etiology—the

physical efifects of high explosive shells on those subjected to bom-

bardment, who suffer no external physical injury—which is far from

being even the main factor in the determination of the symptoms.

Secondly, the clinical types covered by this blanket diagnostic term

are too various to be safely included under one heading. A further

objection to this designation is that it tends to give the soldier a

wrong idea of the source of his trouble, to mask the mental etiology

of most of his symptoms. It is therefore more advisable to use the

term " war neuroses " which gives the desired latitude in grouping

together the different clinical pictures that occur and focuses the at-

tention on those influences which come directly from warfare.

Eder voices the opinion of most of the observers in this field

when he says that the war has created no new psychoneuroses.-

" We have learned much that is new about the old diseases and ob-

tained new evidence confirming earlier views. We have learned

1 War Neuroses. John T. ^MacCurdy, Lieut. M. R. C, U. S. A. Psy-
chiatric Bulletin. July. 191 7.

^ War-Shock. M. D. Eder. Late Temp. Capt. R. A. ^L C. P. Blakiston's

Son & Co., Philadelphia, 1917.

325



326 SMITH ELY JELLIFFE AND CHARLES ROCKWELL PAYNE

that a psychoneurosis can be produced by stress of external condi-

tions acting on a nervous system which is but a degree or so more

sensitive than the average person's—a sensitiveness which should

have involved no disability in life under average conditions, rather

the contrary—it might tend to success in a man's particular vocation,

or make an artisan take a lead in the affairs of his own trade, or

parish affairs, or enter Parliament."

Though the form of these war neuroses is the same as that of

the peace neuroses, there is a difference in kind ; in the war neuroses,

the external psychic factor Eder thinks, is overwhelmingly greater

than the second factor, the predisposition. Eder agrees with Gras-

set^ that it is the presence and predominance of the psychic element

upon which emphasis should be laid in these affections.

In much the same view, Lepine,* who has given us one of the

best of the shorter collections on mental troubles of the war writes

—

the nervous and mental troubles of war are no novelty. The co-

lonial expeditions have offered excellent examples. The South

African campaign, the Russo-Japanese war gave rise to the first

collected studies of this character. Russian psychiaters especially

have published many interesting and valuable observations, Souk-

hanoff, Vladitchko, Ermakoff, Autokratoff, among others, in France,

the abrupt character of the opening of the war, placed a very heavy

drain upon its leading neurologists and psychiatrists, for one of the

most difficult phases they had to meet was the lack of training in

neuropsychiatry of the average medical officer. All grades of false

prejudices, on the part of the line officers had to be overcome. Uni-

versal misconceptions relative to these problems had to be met. The

commonest error, all too prevalent here in the United States as well

—that had to be grappled with was that all mankind was conceived

of as divided with two classes—sane or insane, normal or abnormal.

This totally false intellectualistic preconception, held to by both the

medical and lay mind had to be combated. Thus, writes Lepine, in

the early days of the war, soldiers arrived in his service, covered

with mud, dust of the field of battle in evident state of commotional

stupor. They were labeled from the front—insane, psychotic, dingo,

simulators, or malingerers, and a host of other titles. While this

general phase has passed and some order has been obtained from

the confusion by the efforts of the French neuro-psychiaters, there

still remains too much of the tendency to overlook the (hnaniic as-

•' Lepine, Jean. Troubles mentaux de guerre. Masson et Cie, Paris, 1917.
* " Les psychonevroses de guerre," Presse Medicale. April, 1913, p. 105.

Tr. Med. Press. Circular, London, June 9 and 6, 1915; also to 1)f found in

Bost. Med. and Surg. Jl. in part, 1918.
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pects and to rely upon clear cut definitions which are purely verbal

and mean little when the actual individuals are studied.

While certain authors—notably George Dumas—have attempted

to maintain that the war has created separate disease, entities,

Lepine expresses himself definitely to the contrary. At the risk,

he says of seeming to have been quite ignorant of conditions at the

outbreak of the war, he has found his neuropsychiatric notions un-

dergo considerable modification as his actual experience has in-

creased. Assuredly only those symptoms which have already been

described come under observation. We live, he says, in the midst of

mental forms which are perfectly familiar to us, but that which
does differ, from time of peace is their origin and their evolution.

Never before have so many examples of all sorts of intermediary

forms been under observation. The immense zone of variation and
the uncertainty of limitations within which cerebral function may
show disordered modification—this to Lepine as well as to many
another, has been the most fruitful gain in the present war ex-

periences.

]\IacCurdy divides the war neuroses into anxiety states and con-

version hysterias. The anxiety states, in which morbid fear and

dread dominate the clinical picture, occur very much more fre-

quently among officers than among privates. The greater responsi-

bility of the former is probably a large factor in determining this

ratio. The conversion hysterias, socalled because an idea is trans-

ferred over into a physical symptom, are the most frequent neuroses

met with among privates and non-commissioned officers. The symp-
tomatology of both these conditions will be considered later.

An interesting point to note in passing is the very greatly in-

creased frequency of occurrence of war neuroses in modern war-

fare. ]\IacCurdy interviewed British medical officers who served

both in the Boer War and in the present conflict. They were unani-

mous in stating that no such percentage of neuroses occurred in

the casualties of the former war. " It is impossible to consider that

the human race can have deteriorated appreciably in the matter

of fifteen years," says MacCurdy, "and therefore we are safe in

assuming that it is modern warfare which has produced these con-

ditions." Trench warfare and the appalling artillery fire are prob-

ably two important factors in this connection.

" In previous wars, the soldiers were called upon to suffer fatigue

and expose themselves to great danger. In return, however, thev

were compensated by the excitement of more active operations, the

more frequent possibility of gaining some satisfaction in active hand
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to hand fighting, where they might feel the joy of personal prowess.

Now, the soldier must remain for days, weeks, even months, in a

narrow trench or stufify dug-out, exposed to a constant danger of

the most fearful kind : namely, bombardment with high explosive

shells, which come from some unseen source, and against which no

personal agility or wit is of any avail. This naturally occasions

great fatigue, and on the other hand, opportunities of active hand

to hand fighting are rare, so that a man may be exposed for months

to the appalling efifects of bombardment and never once have a

chance to retaliate in a personal way. Consequently the sublima-

tions are more difficult to maintain than in any previous war. The

soldier becomes fatigued and not unnaturally finds it difficult to

remain satisfied with his situation. His adaptation to warfare is,

therefore, soon weakened or lost. His disregard of the carnage

and death around him is gone, and he becomes every day more

acutely sensitive to the horrors which surround him. This sensitive-

ness may develop even to the point of pity for the foe, which is

naturally an emotion most incapacitating for a soldier."

" The bonds uniting him to the common cause become definitely

loosened and his individual feelings begin to assert themselves. Ac-

cidents to which he was previously liable, but to which he was in-

different, are now viewed with apprehension. He becomes fearful

of the dangers opposing him, so that his courage is no longer auto-

matic but forced. According as he has high or low ideals, is more

or less intelligent, he feels a shame before his fellows as a coward,

or feels illtreated by his superiors in being forced to continue fight-

ing. His feeling of cowardice may lead to superhuman efforts of

selfcontrol, but these lead only to cumulative increase of his fatigue.

Naturally he grows mentally and nervously more and more un-

stable, but is prevented from leaving the line, either by his superior

officers or by his own shame at the thought of 'going sick ' which is

frequently looked upon as a sign of weakness. Those of lesser in-

telligence often regard their terrors as indications of approaching

insanity, and thus another worry is added to the strains under which

they suffer. Once a man has acquired this unhappy condition, any

trifling accident, such as a mild concussion from an exploding shell,

or some particularly unpleasant experience, may cause a final break

and lead to such an exaggeration of symptoms already present that

he becomes totally incompetent.

" It is not unnatural that anyone in this situation should look for

some relief, and, unconsciously at least, this must be a powerful

factor in the production of disabling s\-inpt(inis. In many cases.
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after more or less of these prodromal difficulties, symptoms appear

that seem to be specifically directed against the man's capacity to

fight.

" As many physicians in England, previously apathetic or antagon-

istic to psychoanalysis, now admit, the general mechanism of re-

pression of emotionally toned ideas with their reappearance when
repression fails, are responsible for the production of the symptoms
of the war neuroses. Psychoanalysts in civilian practice claim that

the individualistic tendencies in question are preponderantly related

to the sex instinct. In war, however, this does not seem to be the

case, these latter tendencies coming into play, apparently, only as a

complication. The reason for this is probably to be found in the

fact that in warfare the instincts of self-interest and self-preserva-

tion, which are equally as primitive and basic as the sex instinct,

are involved in a way that they never are in civilian life. The
psychological factors are consequently much more simple and it may
be that this explains the extraordinary amenability of the war neu-

roses to treatment. Personality studies of many of the cases, how-

ever, show a previous weakness in adaptability that is confined to

such demands as are essentially related to sex. These individuals,

although they may never manifest symptoms directly related to any

erotic tendencies, are nevertheless apt to suffer sooner or more

severely than their completely normal fellows. The explanation of

these two phenomena is perhaps to be found in the fact that sex

adaptation is quite the most difficult of all those which the indi-

vidual has to make in modern civilization. The same fundamental

weakness exhibits itself in his failure to respond fully to the most

trying demands of civilian life, namely, those of sex adaptation, and

in his inability to meet the demands of war. In other words, the

neurotic in times of peace may have his symptoms on account of
.

poor adaptation in the sex sphere, but this is fundamentally depend-

ent on some vague constitutional defect from which he suffers. It

is this defect which also makes him liable to lose his efficiency in

the unparalleled strain of modern warfare. One makes inquiry into

a patient's past life, therefore, not only in order to discover what

there may have been in his prvious character which would directly

aff'ect his capacity as a soldier, but also to gain some rough idea of

how resistant he had previously been to the most disturbing in-

fluences of life."^

Ernest Jones^ in discussing the War Neuroses and Freud's

5 MacCurdy, War Xeuroses.
^ Ernest Jones, War Shock and Freud's Theory of the Xeuroses. Ab-

stracted in The Lancet, April 20. 1918.
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Theory of the Neuroses says in substance : Freud's theory is ex-

pounded in five statements, of which most observers of the psychol-

ogy of war neuroses have largely confirmed the first three. These

are : ( i ) That psychoneuroses are of volitional origin, that they are

produced by a purposive will, though not, it is true, by the whole of

the patient's conscious and deliberate intention. (2) They are the

result of an intrapsychical conflict between what may be called

" ego-ideals " and tendencies alien to and disapproved of by these.

In the case of war neuroses there is perhaps always a conflict be-

tween the instinct of selfpreservation and the desire to escape from

the horrors of warfare on the one hand, and the motives leading to

continuance at duty, with shame at fear, on the other. (3) The vo-

litional impulse or wish leading to the production of the neurosis

is "repressed" and unconscious. In the case of the wishes just

mentioned this is partly the case—that is, the desire to escape to

safety at the expense of other considerations is " repressed " by the

ego-ideal and is only half-conscious, sometimes hardly so at all.

The principles that have not been investigated, and therefore not

yet confirmed, are (4) that no current conflict or repressed wish can

lead to a neurosis unless it becomes associated with and reinforces

an older repressed wish belonging to an infantile conflict that has

never been resolved. It is pointed out that there are many ways in

which this association can become established because of the exten-

sive series of re-adaptations that the ego-ideal has to make on being

brought into immediate contact with the facts of war (cruelty, etc.)

(5) That the earlier repressed wish is of a sexual nature. Where
the war shock is the predominant factor in evoking the neurosis it

is to be expected that earlier ones are of less importance and less

in evidence unless sought for. In the special case, however, of war

dread (technically "anxiety") the suggestion is made that just as

this symptom in peace neuroses is invariably a discharge of re-

pressed " sexual hunger." so in the dread of real danger it emanates

from the narcissistic component of this instinct (self-love) which is

attached to the ego. Dread is thus always a morbid phenomenon,

and is to be distinguished from the useful defensive reactions (pre-

paredness, with flight or fight) of the biological fear instinct.

Harry Gampbcll' says that it is chiefly among the unstable nerv-

ous systems that the neuroses are met with in war.

luler,* on the other hand, disagrees with this statement and

quotes Elliot Smith" as saying :
" It would be a gross misrepresenta-

' The Practitioner, Maj', 1916.
'' Eder, War Shock, p. 14.

'Elliot Smith, "Shock and the Soldier." Tlic Lancet, .April 15 and 22,

1916, p. 855.
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tion of the facts of the case to label all the soldiers who sufter from

mental troubles as weaklings. The strongest man when exposed

to sufficiently intense and frequent stimuli may become subject to

mental derangement. It is quite common to find among the patients

suffering from shock senior non-commissioned officers who have

been in the army fifteen or twenty years . . . and have stood this

severe strain. Such men can hardly be called weaklings."

Nonne^*^ admits that the hysterical syndrome is more easily

aroused by adventitious factors than was thought. ]\Iann^^ agrees

that the healthy can become momentarily hysteric, and Hoche^- con-

tends that every combatant can become hysterical under appropriate

experiences.

Grasset^^ is of the same opinion. " The personal antecedents,

antebellum and hereditary, have relatively little importance in the

development of the psychoneuroses of war. ^ly conclusion would

be different if I had to deal with the war psychoses."

Eder further emphasizes the fact that the present British army,

and this applies with equal force to the American, is composed

largely of men drawn suddenly from civilian life, who have had

little time to adapt to the strain and routine of military life. In nor-

mal civilian life, they would probably have been equal to any emer-

gency. But for some—among the very best—the new conditions

called out to them to strain themselves to the very utmost, and this

was just a little too much.

It has been the common observation of the army medical men

that the war neuroses rarely occur among soldiers severely wounded.

This phenomenon is not hard to understand from the psychological

viewpoint. In these patients, the psychical energy is sufficiently oc-

cupied with something very concrete and real ; there is none to spare

for the creation of phantasies and the conversion of these phan-

tasies into hysterical symptoms. And further, the wound has fur-

nished the individual a release from his unbearable situation, re-

lieved the tension and afforded him some sort of a solution for his

mental conflicts.

Eder's admirable summary is worth quoting in full, although, we

hope to present other aspects of this problem of etiology which tend

to show that he deals too exclusively with base hospital situations.

For with accumulating experience, as Lepine has confessed and as

Leri^* emphasizes it is absolutely imperative to have studied the

10 Archiv f. Psych, u. Nerv., 56, Heft i, 1915.
11 Deutsch. med. Wochenschrift, No. 4. 1915.
1- Archiv f. Psych, u. Nervenheil.. 56. Heft i. 1915.
13 Presse Medicale, April, 1915. p. 107.
1* Leri. A. Commotions et Emotions de Guerre. Masson et Cie, 1918.
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cases (i) in the front line trenches, (2) at the casualty and ambu-

lance stations, and (3) at the base hospitals, since the pictures un-

dergo kaleidoscopic modifications, and descriptions and observations

drawn from base hospitals alone, as they for the most part have

been, present a screening of certain types only and give a totally

false picture of the situation as a whole. This point must be dwelt

upon since much of the literature has come from the physicians in

the base hospitals, where they have seen certain groups of cases only.

The regimental surgeon at the front has little time to record his ob-

servations—no opportunity to see what happens to the various cases,

and the man back of the line can usually get very little straight in-

formation of the numerous environmental factors, which are usually

known only by the company officers, corporals or sergeants. This

is one of the reasons why there are many discordant views. Various

observers are observing a disease picture at different periods of the

evolution and are apt to give a cross section view of it. Long sec-

tion studies are only just beginning to appear.

" War Neurosis," says Eder, to return now to this author, " is

hysteria occurring in a person free from hereditary or personal

psychoneurotic antecedents, but with a mind more responsive to

psychical stimulus than the normal. The wrenching from the cus-

tomary calling and life, the new discipline, the peculiar and terrible

mental strain of modern war conditions acting v:pon this sensitive

mind determine the disease among soldiers. Shell shock, gas poison-

ing, or other physical injuries do not cause the disease. The

symptoms (which we shall consider later) are protean—palsies,

analgesia, amblyopia, mutism, deafness, affection of the vegetative

system such as soldier's heart, vomiting, diarrhea, insomnia, loss of

memory, somnambulism, phobias and obsessions of all kinds. "^"

15 Eder, War Shock, p. 144.

{To be coutinucd)
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ON THE EVOLUTION OF THE NEUROGLIA AND SPE-
CIALLY THEIR RELATIONS TO THE VASCULAR

APPARATUS^

By Nicolas Achucarro

MADRID

Translated by Dudley Fay

In order to obtain a general view of the results of these re-

searches on the evolution of neuroglia elements, Achucarro states it

is necessary to consider the following points

:

1. The neuroglia having the appearance of vascular tubes; the

vascular tubes " de passage "
; the terminal tubes.

2. The ependymal and the autonomous neuroglia.

3. The satellite neuroglia ; and the non-neurologic elements or

third element.

4. The protoplasmic neuroglia.

I. Voscular Tubes. Neuroglia.—It is above all the evolution of

the vascular "pied" which Achucarro, believes to be the chief organ

of the nutritive or endocrine functions subserved by this type of

neuroglia which constitute the principal objects of the author's re-

searches.

From the descriptions one sees that in the teleosts examined the

vascular tubes do not exist any longer although in the cerebellum of

Cyprinus the neuroglia surrounds the vessels although the vascular

plexus is very abundant. The ependymal neuroglia traverses the

depth of the tissues and becomes fixed at the pial surface. This

system is the only one existing in the striated body, but the optic

lobes possess a greater structural complication due to the formation

of an ependymal system and a more external perforating system.

The development of the ependymal system is so enormous, the cells

are so abundant in protoplasm that even here one will be tempted

to admit the existence of true ependymal glands ; for one cannot

^ Trabajos del Laboratorio de Investigaciones Biologicas de la Universi-
dad de Madrid, 13, 1918.

33.3
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suppose that this enormous system is necessary purely as a sustain-

ing organ for the optic roof. In any case it is entirely separated

from the perforating system and only in contact with the latter ex-

ternally.

The implantations on the pia mater are colored perfectly by the

gold method and very well also by the silver tannate method. The

gold method, which sometimes in the human cortex seems insuffi-

cient to show the marginal neuroglia, gives excellent results here.

The terminations or pial tubes certainly are organs absolutely homol-

ogous to the vascular tubes. There often takes place a sort of un-

raveling of the pial terminations when they come near the surface.

It is not easy to give the explanation of this phenomenon, but it is

all the more interesting in that in the animal series the vascular

terminations act similarly in splitting in the vicinity of the vessels.

If it be admitted that the pial connecting tissue exercises a toxic

effect on the vascular terminations and that on account of this action

the protoplasm of the vascular cells grows towards the periphery,

it is very probable that when this action takes place at a distance, it

does so exclusively on the nearest part of the pia mater, while by

approaching the source of the tropic influences the lateral parts can

also exercise an eft'ect on the growth of the protoplasm thus provok-

ing the division of branches. This method of unraveling is not

constant ; it presupposes the simplest conditions of the gliotectogen-

esis, which is disturbed by many causes, as the author has shown in

another work on the subject of the gliotectonic of Ammon's horn.

Sometimes when the pial surface instead of presenting its usual con-

dition, is narrower because of the ependymal development, one can

find converging terminations. Here the fusion of several neuroglia

branches in extremely strong and tortuous terminations is seen. A
similar structure has been shown by Rio Hortega in the neuroglia

of the invertebrates (Lnmbricus).

The vascular terminations of the neuroglia are of the same kind

as the pial tubes. Nevertheless they do not supersede the latter

in a decided manner. One of the most interesting facts of Achu-

carro's researches is the verification of the migratory terminations

in the frog. While the gliatectonic docs not change its organization

and even keeps its connections with the pia mater, in the frog little

spindle-shaped or rounded enlargements of the vessels appear, which

are nothing but the beginning of the vascular tubes, which are

already extraordinarily developed in the lizard.

The vascular terminations therefore appear earlier than the au-

tonomous neuroglia. They coexist in the frog with the epithelial
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neuroglia. Without being able to state it absolutely, it seems to

Achucarro that the vascular terminations appear first in the regions

bordering on the pial surface and later separate from the ependymal

surface. It may be that the capacity for growth of the epithelial

cells is just sufficient to reach the surface when the development in

thickness of the nervous system passes a certain limit. Then per-

haps nutritive needs cause the epithelial cells to insert themselves

into the juxtapial vessels.

If it be admitted that the existence first in the pial mesoderm

and later in the vascular mesoderm of some element which exerts

an attraction for the neuroglia protoplasm, it can be supposed also

that the element penetrates into the nervous system, slowly starting

from the pia mater. According to Held there exists on the vessels

in the nervous system a connecting membrane, called the accessory

membrane, derived probably from what is called the intima piae in

the pia mater. On the other hand the constitution of the capillary

walls in the nerve tissue is not absolutely known and although ac-

cording to Robertson and Cerletti it is proved that there is always

an adventitious membrane on the first capillaries. A deeper study

of the constitution of the vascular walls in the nervous system by

recent methods on representatives of the various groups of verte-

brates is necessary to establish in connection with the implantation

of the neuroglia elements, whether there is an anatomical cause to

explain the glial tropism.

The study of the neuroglia system of the lizard has shown that

in reptiles the vascular terminations are enormously developed al-

though here also the gliatectonic is principally epithelial and radiated.

It must be remembered nevertheless that from this last point of

view the lizard represents an intermediate step, for the development

of the epithelial neuroglia towards the autonomous phase has already

commenced in this species. The colorations in the nervous system

of the lizard are clearer than in the frog and can also be compared

with the different organs of the brain according to the importance

and the abundance of the vascular implantations. In the nucleus of

the septum and in the thalamus the connections with the vessels are

most important and numerous. The dift'erence from the other parts

of the brain and above all from the cerebral cortex and the optic

roof is very great, so that it seems as if the thalamus and certain

median nuclei are the places where the evolution commences. This

fact oft'ers an interesting problem to pursue, namely the chronological

topography of the implantation of the neuroglia on the vessels, a

study which could perhaps give some information on the functions

of the neuroglia.
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In the lizard as in the frog migratory tubes are found : Yet the

majority are extraordinarily developed and do not pass beyond the

vessel to which they are already attached. Thus they are already

terminal tubes just like those which are seen in mammals.

It is interesting to note that in the lizard and the frog the com-

plicated whirling and other forms that Cajal has described in the

cat and the rabbit are not found. The tubes are conical, thinning

over the vessels and similar in every way to those known in man

and the monkey.

In birds examined by Achucarro the vascular connections are

very narrow and can be found everywhere in the primordial ganglion,

but here still other notable variations are found. As is well known

the neuroglia is totally autonomous. The neuroglia cells are seen

attached in large measure to the surface of the vessels, forming

crowns in transverse section. Besides the vascular insertions are

very much extended so that real coverings of neuroglia surround

the vessels, a situation which one finds in mammals only in patho-

logical conditions.

These vascular terminations and these coverings preserve a fine

vascular and reticular structure attesting particularly the nature not

simply of a supporting but of a functional quality of a much higher

order. There exist in the brain of birds elongated vascular tubes

terminating in the vessels by cones of implantation. These struc-

tures are here similar to those described and whirling or other ab-

normal forms such as described by Cajal are absent.

Autonomous neuroglia.—Achucarro confines himself in this

resume to the ependymal or epithelial and the autonomous neuroglia

calling attention once more to the fact that the autonomous neuroglia

scattered through the tissue comes from an emigration of ependymai

epithelial elements. It is a fact long proved by the embryological

researches of Cajal and his pupils on the chickens ; but once again

a parallel phylogenic evolution is found in studying diverse repre-

sentatives of adult vertebrates. In the researches of the author on

this subject the lizard has given the most interesting results. As

will be remembered the gliatectonic is fundamentally ependymal in

this animal, but already the evolution toward the migration of the

epithelial cells has commenced. Thus there are found everywhere

in the covering of the optic lobes, for example, little autonomous

neuroglia cells, which recall slightly the protoplasmic cells known

in man and the monkey, .although sim])ler. But it is especially in

the neighborhood of the ependyma that the migratory forms are

found. The cells are detached from the ependyma. dividing by a
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plane perpendicular to the radiating direction, progressing thus to

the surface, being very numerous, and are almost the reproduction

of the diagrams in the works of Cajal, Retzius, Sala, etc. The fact

of the insertion into the vessels and of the ependymal netiroglia in

the frog and lizard will also be one more proof of the origin and

nature of the autonomous neuroglic cells. In the fishes the examples

of neuroglia autonomy are not abundant. There are perhaps here

and there emigrant cells in the parenchyma. They are found epen-

dymal in the system of the optic tectum and in the white matter of

Cyprinus, but it is particularly in the cerebellum of this species that

abundant examples of this separation of the ependymal have been

found. It is evident that in general the emigration and diffusion

of the neuroglia cells progresses at the same time that the central

nervous system grows in volume and becomes more complicated. It

is interesting to find here in the cerebellum of Cyprinus as indirect

proof that the diffusion and autonomy of the neuroglia is to a cer-

tain degree parallel to the development and the functional import-

ance of the organ. Thus when the cerebellum of the lizard, for

example, follows a manifest regression the neuroglia becomes again

epithelial. The evolution of the netiroglia follows and perhaps con-

tributes a good deal to the development of the nervous system,

and this simple verification ought to suffice to attribute to the neuro-

glia another role than that of a supporting structure.

It seems worth while to determine if the transverse thickness of

the neural tube at the level of the cerebral formations plays some

part in the displacement of the epithelial cells from the ependyma.

The possibility that this transverse thickness may contribute toward

determining the implantation of epithelial cells in the vessels has

been considered. It does not appear improbable that a similar nu-

tritive need cause these cells to emigrate from their ependymal

stratum.

Satellite Cells and Third Element.—Achucarro now takes up

those arrangements which are constantly found in the human glia-

tectonic, namely the satellite neuroglia and the third or dendritic

element. Since Cajal's researches made in by the Golgi method it

has been the custom to call the elements which surround the neurons

satellite cells. They have been much studied in both normal and

pathological conditions, but it is especially Cajal's recent study with

his new method and the author's pathological researches in general

paresis with the same method that have lately brought to light some
new faces. Achucarro does not repeat in this article the results of

these researches, but notes that they have to do with a regular ar-
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rangement in the nervous system of man and the higher vertebrates.

This arrangement is not constant in all the vertebrates. Naturally

when the neuroglia is not freed from its ependymal source one sees

no trace of this arrangement, but even when one finds an abundant

autonomous neuroglia, as in the lizard, one sees no satellite cells.

Achucarro found them, though few in number, in the cerebellar

valve of Cyprinus and one of them is represented in this article.

Only having studied this question on the side, the researches in it

are very incomplete, he considers it important to outline precisely

the evolution of the satellite cells. Also only as a hint for new re-

searches he mentions again that in fishes one does not find by the

gold method dendritic cells nor Cajal's third element. It is known

that recent researches of Cajal have made plain if not the origin, at

least the very diverse nature of these elements.

It is therefore interesting to mention that they are not abundant,

at least in the teleosts and that they are found in the strong white

commissures and in the optic chiasma of the lizard. Here they are

numerous, and it is here also that the connections of the neuroglia

with the vascular apparatus are abvmdantly established. If like

Cajal and Achucarro, one is inclined to admit that these cells come

from blood vessels or from their connecting envelope, and if as one

of us believes possible, the tendency of the neuroglic protoplasm

towards the vessels is due to some change in the wall of the latter,

it may be that the two facts stand in a certain relationship.

Protoplasmic Neuroglia.—At the end Achucarro again considers

the evolution of the neuroglia from the point of view of the proto-

plasmic or fibrous nature of these elements. This division seems

distinct for adult mammals, among which a great part of the nervous

system presents almost exclusively the fibrous form and particularly

in man where the cerebral cortex especially in its lower strata repre-

sents only cells of protoplasmic nature.

From researches made by the Golgi method and especially from

those of Cajal and his pupils it is known that the ependymal or

epithelial neuroglia changes in appearance in traversing nerve strata

of different constitution becoming by turns stiff or fibrouslike, or

velvety and protoplasmic. Miiller's cells in the retina are the best

example of this, but similar indications are found in the spinal

marrow, and in the brain of amphibians and reptiles.

Although the gold chloric! method fails somewhat here, some in-

dications of this fact are found. In the ependymal cells of the optic

tectimi of the lizard, which in the ])ortion near the c]:)endyma presents

a vacuolar structure like that of the protoplasmic neuroglia in man.
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Abundant transverse thorny ramifications help to reinforce the

protoplasmic character. But it is particularly in the case of the

autonomous cells that the distinction between protoplasmic and

fibrous cells is important. For as the researches of Cajal and Achu-

carro have proved, it is often a character of correlative with the pro-

gressive development of the cerebral cortex in the animal series, as

the persistence to the adult stage of the photoplasmic cells, the evolu-

tion of which perfects itself even to morphological and structural

complexity of the protoplasmic cell of the monkey and of man. The
rabbit, the cat and even the dog. do not show this cellular type well

developed. Likewise the avitonomous cells which are found in fish

are extremely simple and primitive, and the silver tannate method

shows that at least in the optic lobes it is a question of frankly

fibrous cells. In the lizard the little autonomous cells of the cortex

of the optic tecta are for the most part protoplasmic but of a type

very similar to the embryonic cells described, for example, in Am-
nions horn of a newborn kitten. The protoplasm is very poor and

frequently polarized and one finds no vacuoles. But on the other

hand the author's histological researches with birds show that here

the development of protoplasmic cells is extreme, so that sometimes

in studying the nuclei of the base, which constitutes the most im-

portant part of the bird's brain, one believes oneself in the presence

of a human gray matter structure. Likewise in birds the connec-

tions of the neuroglic cells with the vessels are more extended than

in other places because of the formation of the protoplasmic cover-

ings enveloping the vessels. Here, as in man, the impression of a

glandular structure is very strong and one cannot doubt from the

histological data that if this gland exists it is a vascular blood gland.

The idea of the secreting function of the neuroglia, admitted in

hypothesis by Nageotte and later by several other authors, is only

reinforced by Achucarro's researches. Very probably the epen-

dymal epithelium constitutes in part a gland from the beginning of

the formation of the neural tube, a gland which empties its secretory

product into the same tube which at a certain stage of development

will open out on the exterior by means of a neuropore.

The appearance of the ependymal epithelium in the Amphioxus

and especially in fishes makes one tend towards this hypothesis, and

the fact that several glands, such as the epiphysis, the epithelium of

the choroid plexuses, develop from the neural tube makes one ac-

cept the idea without any repugnance. The extraordinary impor-

tance acquired by the ependymal formation in certain parts of the

encephalon (optic tectum of the fish) almost makes one fancy a
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condensation of the glandular structures under the form of an in-

dividualized organ. At this epoch of development the neuroglic

gland would come in contact with the pial mesoderm and would

empty into the cerebrospinal fluid of the ventricles or of the neural

tube, which, open at first, is now closed. In his recent work on

the morphology of the neurons in the invertebrates Cajal, accepting

Achucarro's idea of considering the epithelial neuroglia of the lower

vertebrates as a tubular ependymal glands, tends to attribute to this

secreting structure an important role in the elaboration of the nutri-

tive center of the nerve elements. The ependymal glands and the

ependymal spaces would form thus the most important nutritive

source for the neurons, the cellular bodies of which would be forced

not to abandon the ependymal vicinity and the form of wdiich should

be on that account even monopolar. According to Cajal this is the

case in the nervous system of the Amphioxus and mutatis mutandis

it is the case also for the monopolar neurone of the invertebrates

although here the nutritive source is not central but peripheral on

the contact surface of the ganglia with the ambiant mesoderm. The
penetration of the vessels in the nervous system of the higher ver-

tebrates and the vascular evolution of the neuroglia w^ould permit

the neurons to abandon their juxtaependymal or peripheral posi-

tion and adopt bipolar or stellar forms, which are best adapted to

their associative functions. Two factors in the evolution contribute

to transform in a definitive way the neuroglic gland into a vascular

blood gland ; first the insertion of the peripheral or mesodermic pro-

longations of the ependymal cells upon the blood vessels, second the

emigration and autonomous transformation of the neuroglia. These

two factors provoked perhaps by the insufficiency of the nutritive

connections of the epithelial cells with the mesoderm, in proportion

to the increase in thickness of the walls of the neural tube in certain

places (encephalic) are decisive on the one hand in putting the neu-

roglia in contact with all the vascular nerve network and on the

other hand in removing it from its ependymal connections. The
transformation of a secreting epithelium, pouring its product into

a cavity or a conduit either with or without connection with the

exterior, is not new in the evolution of internal secreting glands.

The phylogenetic or embryological history of several of these glands

shows us striking examples of this (epiphysis, thyroid, islands of

Langerhans, etc.). Now, in order to admit the possibility of the

secreting functions of the neuroglic cells, relying on histological

data, it is at least necessary to recognize in these cells a i)rotoplasmic

structure young and non-fibrous as found distinctly in the human
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cortex, and as found it also in the brain of birds. The protoplasmic

character alone can make one believe in an important and active

function like that of secretion. It is also that in considering how
the modern authors explain it otherwise that even the fibrous cells

are covered by a restricted protoplasm, it is necessary meanwhile to

admit that the secretory function of the neuroglia must have been

developed principally in certain parts of the nervous system and

should be very different according to its importance in the different

species. The histological verification of a fact appearing late in

evolution throws perhaps some light on the functions of the neuro-

glia, namely the connections of the satellite neuroglia cells with the

nerve cells. Moreover, as is recognized by many authors, the

neuroglia constitutes an important means of union between blood

vessels and the most important elements for the nerve functions,

the nerve cells. This intermediary role of the neuroglia has been

admitted by Alzheimer in the pathological processes and by Lugaro

in his hypothesis on the function of the neuroglia. This connection

between nerve cell and blood vessels must have great functional

importance. The neuroglia facilitates thus the nutritive processes

of the nerve elements, and it is very probable that we are in the

presence here of a factor acting even on the development of nerve

centers. But if in addition with Nageotte, Mawas, Cajal and Achu-

carros one attributes an internal secretion to the neuroglia, one must

almost admit that this internal secretion, due to the close connection

of its productive organ with the nerve elements, must possess also

some function in connection with the specific functions of the nerv-

ous system and very especially with the gray matter. For it is

known that the nerve activity of an associative nature produces by

itself a certain somatic reverberation and that this reverberation

increases in an extraordinary way in the process of an aff'ective na-

ture, called on this account emotional. This somatic echo on the

vasomotor muscles after effect reaction, on the glands especially and

also on the respiratory muscles and on the skeletal muscles is too

well known and studied to insist on its importance. One knows

also that hypotheses, which have not suffered entire rejection like

those of James and Lange, make the somatic echo the essential

causal stimulus of the emotions.

Whether one admits one or the other of these hypotheses pro-

posed to explain the genesis of the emotions, or even if one is not

satisfied with any of them, one is nevertheless forced to admit that

perhaps the most essential character of the mental processes that

are called emotional consists just of this somatic echo. For in
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recent researches, especially those of Cannon, one sees the growing

importance of the changes in the composition of the blood and par-

ticularly of its content of glucose and adrenalin in the emotions.

It seems proved then that in the emotions there is a hyperactiv-

ity of the suprarenal glands. On the other hand many former re-

searches and the more modern ones of Crile admit the excitation of

the thyroid activity in the emotional processes. Here therefore are

two organs of the endocrine system functioning in an abnormal way
in the emotions and in connection with the respiratory and vasomo-

tor manifestations, which are in their turn reactions of emotions so

extremely fine that if these latter can be perceived in a subjective

way, they already betray themselves by their physical symptoms.

Apparently these expressive phenomena are united to the affective

psychic processes in a manner just as constant as are the sensorial

excitations to the sensations" (Wundt). It would seem then jus-

tifiable to admit as a working hypothesis the idea that the prooplas-

mic neuroglia, considered as glandular by their structure and their

vascular connections, placed in close connection on the one hand

with the associative nerve elements, and on the other hand with the

vessels, can in certain moments of nerve activity throw into the

blood, hormones which would serve to bring about the other endo-

crine manifestations essential in the emotions, like hyperthyroidism

and hyperadrenalism.
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1. VEGETATIVE NERVOUS SYSTEM.

Pauchet, V. Gastroptosis. [Presse Medicale, April ii, 1918.]

Pauchet warns against considering gastroptosis a purely local lesion,

or mistaking it for salpingitis on the basis of a sensitive colon, wander-

ing kidney if the cecum is distended and painful, gastric ulcer when
there is pain at once after eating, or chronic appendicitis because there

are pains in the iliac fossa. Useless operations which increase discom-

fort and sufifering have resulted from such mistaken diagnosis as well

as from failure to consider the gastroptosis as a far more complex

pathologic condition. The full history of the case should be taken and

Roentgen examination both reclining and standing. Bismuth serves to

discover the location and degree of reducible or permanent kinks of the

digestive tracts.

The condition may require months or years in order to reach all the

sources of disturbances. Treatment may involve liver, suprarenal and

other organotherapy, because of insufficiency of these glands, also phys-

ical culture, outdoor exercise, psychic reeducation, massage and general

hygiene. The abdominal orthopedics necessary require the surgeon,

the physician, the masseur and the physical culture trainer. The opera-

tion which Pauchet uses to bring into place the stomach and the trans-

verse colon is as follows. He sutures the transverse colon to the lower

margin of the stomach and then draws up the stomach into the proper

shape and size, quilting superficially the length of the anterior stomach

wall not entering the pylorus region or the greater curvature. The

threads are brought out through the skin surface and adhesion is in-

duced by painting with iodin. A bandage first applied under roentgen

rays is of great service. Improvement has been obtained in weight and

general condition, with marked improvement in pulse rate from the

combination of operative with other orthopedic measures, where opera-

tion alone had failed to give permanent relief from all the disturbances.

Ingals, E. F. and Meeker, W. R. Angina Pectoris. [Journal A. M.

A., April 6, 1 91 8.]

After referring to the recent work of Sir Clifford Allbutt on the

subject, the authors report a study of a case of this disorder, based on

Ingals' experience with 1,396 cases of heart disease, exclusive of hospital

343
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and dispensary practice. Such being the case, he could not make any

extensive studies of pathologic changes, as Allbutt did, but from the

clinical standpoint alone he feels confidence in his own observation and

in his own views of the subiect. Angina pectoris is defined as " a

paroxysmal painful disease of the circulatory organs in which the pain

is usually located near the base of the heart, over the large arteries

and in the shoulders, neck and arms, most frequently confined to the

left side, but often in the right side. It is often attended by dyspnea

and commonly by mental depression or a sense of impending death,

which must not be confounded wi'th fear. It is to be questioned, the

authors say, whether the group of symptoms attending angina pectoris

should be dignified as a distinct disease, especially since the pathologic

findings are so variable
;
yet the variation is much less than in many

other affections recognized as morbid entities. Most authors also

recognize false or mock angina, which is of nervous origin and com-

monly associated with intercostal neuralgia. It is not a serious affection,

though the symptoms are much like those of true angina. One must

carefully distinguish between these purely nervous affections and those

of mild true angina associated with arterial or heart diseases. Ingals

thinks that most cases of pseudo-angina are milder cases of the true

disease, and that pseudo-angina is a rarer affection than has been sup-

posed. Many authorities recognize angina sine dolore, which is accom-

panied by paroxysms of cardiac dyspnea, but not attended by pain, or at

least, not by severe pain. He thinks this classification would be changed

by a careful study of the facts presented. True angina is usually sup-

posed to depend on disease of the coronary arteries, affecting nutrition

of the myocardium, but if, as some hold, it more commonly follows

disease of the aorta and possibly other arteries, one can better under-

stand the diverse seats of pain, and why the heart is often not itself

disturbed. Myocardial disease is not essential to angina pectoris,

although it often exists, and it also seems proved that angina does not

occur in the majority of cases of coronary occlusion. As regards the

mechanism of the pain, it is probably due to excitation of the nerve end

organs in the sheath of the ascending aorta and other large arteries.

It is the kind of pain that attends diseased fibrous tissues. Ingals finds

it more common in men than in women, and between the ages of 50

and 70 years. The use of alcohol, tobacco and coffee, predisposes.

Syphilis is said to be a factor also, especially in those under 45 years

old. Typhoid, rheumatism, gout, and influenza predispose in older

patients. Angina pectoris is benefited by exercise in some mild cases

which are probably of gouty origin. Arteriosclerosis and high blood

pressure after 50 years are etiologic factors, especially with aortic

disease, other heart troubles are also associated with it. Angina pectoris

and aneurysm are often coincident, though the angina often appears a

long time before the discovery of the aneurysm. It is a curious fact,

that out of thirty-two cases classified as true angina, nine were in
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physicians, but he attaches no great significance to these figures, except

that they serve to emphasize the danger of drawing conckisions from

insufficient data, and are at least suggestive of syphilis as an etiologic

factor. The exciting cases are vasomotor disturbance, worry, muscular

effort or annoyance in some instances, and pain frequently comes on

during or after a meal. Minor attacks are brought on in the same way

as the more severe. The spasm of the coronary arteries as well as their

actual disease is questioned as an exciting cause, and cramp of the

heart and distension of the left ventricle or undue systolic effort are

also discredited. Tension of fibrous structures in any part of the body

may cause pain, and this tension is the principal factor in angina pectoris.

The physical signs are not characteristic, but there is often moderate

enlargement of the aorta and sometimes of the heart. The blood pres-

sure may be excessive, but usually is not affected, and the pulse may
be slow in rate. Profuse sweating, fever, restlessness, tremor, flatulence

and gaseous eructations and dyspnea are mentioned as more or less

common symptoms. The pain in angina pectoris is usually paroxysmal

and seldom a steady grind. Sometimes it is very severe. Its location

is often in the chest, but it may occur in the arms, neck, and other

locations. Angina without pain is comparatively rare, but may be

quickly fatal. Fear to move is common and a feeling of impending

death may occur. Ingals gives the details of a rather instructive case

of a physician. The pain is usually located in the upper part of the

sternum over the aorta, and if we assume that it must be over the

precordia and down the left arm. our diagnosis may mislead. The

relief of pain by nitrites is usually considered a diagnostic feature; but

this is not necessarily the case. In the milder forms of the disease

suitable care and treatment may prolong life for many years. His

earlier view as to the fatality of the second or third attack, has been

modified by later experience. While the nitrites are the most valuable

remedies, they are commonly given in insufficient doses. A useful drug

which was largely employed by the physician patient whose case is

reported was i/ioo grain of nitroglycerin. Sometimes four or five

a day are most satisfactory. Large quantities seem to have been taken

in some cases. One patient is told of who took lOO in one day. Ingals

has found it is a good plan to give i/ioo grain or more in consulting

cases and watch its effects. If the attack is prolonged or very severe,

morphine and atropine are commonly given. Other remedies are also

given. The paper is summarized by the authors as follows :
" The pain

in angina pectoris is not usually in the heart and left arm, but rather

along the course of the aorta or larger arteries. The pain appears, at

least in many cases, to have no relation to the condition of the myo-

cardium or to the obstruction of the coronary arteries. A more hopeful

prognosis than that of the usual conception of this disease may be as-

sured under proper care and treatment, a very important part of which

is abundant rest with heart tonics as needed. The sublingual admin-
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istration of fresh hypodermic tablets of nitroglycerin in large amounts

to relieve pain is of great value. The failure of nitroglycerin is most

often due to the wrong mode of administration, deterioration of the

preparation, and inadequacy of the amount.

Marine, D., Rogoff, J. M. and Stewart, G. N. Phrenic and Cervical

Sympathetic Union and the Thyroid. [Am. Jl. Phys., Feb., 1918.]

The experiments on the effects of fusion of the anterior root of the

phrenic nerve with cervical sympathetic on the thyroid function in cats

represents an effort to repeat the studies of Fitz, Binger and Cannon.

There were no symptoms of exophthalmic goiter in any of the animals.

In several of the animals electrical stimulation showed that functional

union had occurred between the phrenic and the cells of the superior

cervical ganglion innervating the iris and the nictitating membrane. A
tonic dilator effect was also shown in several, that must have been

exerted through the phrenic on the pupil of the operated side. This

follows from the fact that in animals in which it was shown by electrical

stimulation central to the synapse that the phrenic caused dilatation

of the pupil and the sympathetic did not, the pupils on both sides were

equal. It was proved by nerve section that the phrenic was exerting a

tonic dilator effect, for when the anterior phrenic root central to the

synapse was divided the pupil on that side became smaller than the other

and remained smaller. In several cats stimulation of sensory nerves

and its effect on the pupil was noted. Dilatation occurred in the same

degree at the same time on the operated side as on the normal side.

Although very carefully looked for no respiratory hippus was seen in

any of the animals. There does not seem to be any obvious reason why
a rhythmical change synchronous with the respiration should not be

present if the dilator innervation is due to impulses from the respira-

tory center. It was not seen in any of the cats. Exophthalmos did not

develop in any of the animals. The thyroids were always of the same

color and equal on the two sides. No difference was observed between

the thyroid on the operated side and that on the normal and variations

in the weight of the suprarenals were within the average.

Klinkert, H. D. Constitutional Eosinophilia. [Ned. Tijds. v.

Geneesk., Dec. 8, 191 7.]

The gouty, the neuro-arthritic diatheses, asthma, urticaria, etc., as

the result of a constitutional abnormal condition of the vegetative

nervous system are better understood, according to this investigator, by

the study of familial eosinophilia. This is indicative of the disturbance

in the innervation. In adults this may be manifested by asthma, hay-

fever, urticaria, epilepsy or gout, while children present more likely

the exudative diathesis. All these disturbances are better understood in

the light of this disturbed innervation and their appearance in fami-

lies with constitutional eosinophilia supports this causal relationship.



VEGETATIVE NEUROLOGY 347

A nervous-gouty catarrhal state includes thus asthma and hay-fever

and gouty joints, and an acute attack of gout is an acute trophoneurosis.

Since the gouty tendency finds its chief field in the kidneys there is

added to the pathology of gout the retention of uric acid. This is not

the cause of gout, as has been affirmed, but is secondary to the neuro-

arthritic diathesis. It is an important factor in establishing the vicious

circle in which the attacks of gout appear. Urticaria may be an equiva-

lent of the attack. Between the acute attacks diminution in the elimina-

tion of uric acid signifies the pathologic condition of the kidneys. Men
are more subject to asthma, gout and hay-fever than women, perhaps

because in the former the thyroid is less active. This is supported by

the fact that the gouty tendency becomes more manifest in women after

the menopause when the thyroid is doubtless less active. Further sup-

port of this theory comes from Falta's report that the elimination of

uric acid is usually low in exophthalmic goiter, and Trousseau's state-

ment that an acute febrile infectious disease causes asthma, enuresis

nocturna and similar neurotic conditions to disappear. This is due to

the action upon the sympathetic nervous system, which, over-stimulated,

counteracts the hitherto abnormal influence of the autonomic nervous

system. The pathologic hyperfunctioning of the latter determines the

gouty constitution, is manifest in sluggish metabolism, called by Lan-

douzy the diathesc hradytrophiquc, and summarized by Klinkert as the

eosinophilic neuro-arthritic diathesis.

II. SENSORI-MOTOR NEUROLOGY

1. CRANIAL NERVES.

Reymond, R. duBois. The Behavior of Fish to Water Movement.

[Arch. f. [Anat. u.] Physiol.. 1917, pp. 30-36.]

This important problem of equilibration, of reaction to compression

of water or of gases as in shelling, but more particularly to sound de-

tection in water (submarines) is furthered somewhat by these experi-

ments. Technically it is a contribution to the question of hearing by

fish. A large steel plate was made to vibrate yielding, so as to give, in

air, a sound like a steam whistle. This was immersed in a lake, and

perch were attracted to its neighborhood by ground-baiting. The fish

were apparently unaffected by stopping or by starting the vibrations

unless in very close proximity to the plate, and were even then only

slightly disturbed. The author's hand (or foot) immersed in the water

during vibration was affected as by a faradic current until it (hand or

foot) was completely wetted, when the sensation of vibration vanished

completely. The sensation was consequently attributed to air adherent

to the skin. Immersion of the head was, however, hardly bearable on

account of the loudness and unpleasant timbre of the auditory sensa-

tion. Immersion of the trunk near the source of the vibrations gave
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rise to rumbling sensations ("Gurren") in the abdomen. The author

regards the sensations of the fish as akin to these, rather than to the

auditory sensations of the human subject with head (and ears contain-

ing air) immersed in water near vibrating plate.

Rimbaud, Vemet. Jugular Foramen Syndromes. [Bull. d. 1. S. M.

des Hop., Vol. 42, 1918, No. 14.]

Injury to the pneumogastric and spinal nerves as they emerge from

the jugular foramen gives rise to a definite syndromy here discussed.

Hypertrophied glands are one of the most frequent causes of compres-

sion. There is characteristic paralysis of the superior constrictor of the

pharynx, evident when the tongue is held down with the spatula. In

phonation, the posterior wall of the pharynx is drawn toward the sound

side. Swallowing of solid food is difficult. The paralysis may be so

complete that swallowing is impossible. In the case described the patient

twisted his head toward the side affected, to aid in swallowing. The

syndrome had resulted from a shrapnel wound in this region which had

not directly injured the nerve structures hut probably gave rise to a

compressing hematoma.

Nicholas, A. Note on the Nervus Terminalis. [Bll. de I'Acad. de

Med., 1918, LXXIX, p. 250.]

Nicholas has studied the nervus terminalis in man, and also in many

specimens of the chimpanzee and gibbon. Most of its terminal filaments

go to that part of the mucosa of the nasal septum which is anterior to

the area supplied by the vomero-nasal nerve : a smaller number are

intermingled with the filaments of that nerve. The nervus terminalis

is present in all vertebrates from Selachians to man ; it is as definite in

those forms where Jacobson's vomero-nasal organ is poorly developed

as where it is highly developed ; it is present equally in osmatic, micros-

matic, and anosmatic animals. Nicholas confirms the presence of

numerous microscopic ganglia on its course, in addition to a definite

" ganglion terminale." He points out that from its great antiquity and

its high degree of development in higher animal forms we must decline

to look on it as having undergone any reduction in its evolution.

Leonard J. Kidd (London, England).

2. PERIPHERAL NERVES.

Kent, Syndey. The Association of Neuritis and Myalgia with

Sub-normal Temperature. [Practitioner, 191 7, XCIX, p. 575.]

Kent, writing in an English journal, finds that the temperature is

invariably sub-normal in lumbago, sciatica, and in all neuritis which

is not complicated by, or symptomatic of, some febrile disease. He
rejects the whole salicylate group of drugs which depress the tempera-

ture still lower: though they often give relief, he regards them as
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placebos." He goes on the rational plan—as far as war conditions

permit—of re-heating the blood stream. So he gives fatty foods, as

bacon, cream and butter, supplemented by olive oil by mouth, a table-

spoonful after each meal. Cases are recorded which show cure in the

course of a few days to a few weeks. He has noted a great increase in

the diseases named, owing, he believes, to the enforced reduction in diet

during the present war.

Leonard J. Kidd (London, England).

Langley, J. N., and Hashimoto, M. Atrophy of Denervated AIuscle.

[J. Physiol, 19 1 8, 52, pp. 15-69.]

This contribution essays to clear up the effect of the usual methods
of treatment on the atrophy of denervated muscle. Rabbits were used

and comparisons were made (i) of the weights of corresponding

muscles on both sides after bilateral denervation, one side onlv being

treated; and (2) after unilateral denervation by comparing the weights

of the corresponding normal and denervated muscles in treated and

control animals. Various sources of experimental error in both methods

were considered, including variations in weight of corresponding

muscles, trophic changes with accompanying inflammation and connec-

tive-tissue formation, difference in the rate of atrophy, etc. In 17

weighed animals the maximum difference in weight of 153 corresponding

muscles or groups of muscles in the leg was 9.1 per cent.; the difference

was less than 4 per cent, in 75 per cent, of the cases. In a similar

comparison made after about 3 weeks' bilateral denervation (sciatic or

its main branches) in 6 animals on 23 muscles the difference was less

than 4 per cent, in 43 per cent, of the cases, the greater range of varia-

tion being partly due to coincident inflammatory change. The differ-

ence in the atrophy of the several muscles probably did not exceed i to

1.5 per cent. Section of the Achilles tendon in 3 unilateral and 3 bi-

lateral denervated cases caused varying degrees of connective-tissue

growth, but no uniform eft'ect on the atrophy. Continuous extension of

the ankle-joint in 4 experiments for 5 to 6 hours daily caused a great

increase in connective tissue and an independent increase in the weight

of the muscle. Fibrillation of denervated muscle was only completely

stopped by ionization with CaCL, with a very strong galvanic current,

in the anesthetized animal. In 3 experiments ionization with CaCI

once or twice a day caused trophic changes in the skin, with deposits

of calcium, but no definite effect on the atrophy. A similar but lesser

effect occurred in 3 experiments with Ringer's solution, while a bene-

ficial effect on the atrophy was noted in i of 4 experiments with KCl.

Rhythmic flexion half an hour twice daily for 18 days in one rabbit and

massages for similar periods for 15 days in another animal caused a

slight balance in favor of the treated side. As a result of unilateral

denervation in 8 rabbits the atrophy at the end of 3 weeks in nearly all

the cases was greatest in the gastrocnemius and plantaris, and least in
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the ext. com. dig., the main factor apparently residing in the nature of

the muscle itself. Langley and Katos curve of the rate of atrophy prob-

ably falls too slowly in the second and third week. A general but not

detailed correspondence was found between fibrillation and atrophy

seen at death ; it was greatest in the gastrocnemius and plantaris, and

usually weakest in the ext. com. dig. None of the methods of treatment

appear to have more than a slight effect in delaying the atrophy of

denervated muscle, with the possible exception of a slender benefit

from ionization with a potassium salt. [Physiological abstracts.]

Cathcart, E. P., Henderson, P. S., and Paton, D. Noel. Creatine of

Skeletal Muscle after Denervation. [J. Physiol., 1918, 52, pp.

70-74-]

In this series of experiments the sciatic nerve was cut in cats and

rabbits, and the muscles so denervated were examined. No change oc-

curred in creatine content until the fifteenth day after the operation,

when the reaction of degeneration was well established; the creatine

then steadily decreased. This lends no support to the view that creatine

is related to sarcoplasm. [Phys. Abst.]

Lortat-Jacob and Hallez. Ligation Treatment of Causalgia.

[Presse medicale, March 28, 1918.]

These authors report the case of a wounded man with associated

paralysis of the right median and ulnar nerves and marked and per-

sistent sensory disturbances of causalgic type in the median distribu-

tion. A vascular injury had necessitated ligation of the brachial artery.

Galvanism, the ethyl chloride spray, and salicylic ionization having all

proven useless in relieving the pain, surgical treatment was decided

upon. The median was freed for a distance of five centimeters and a

moderately tight ligature of No. i catgut placed about the nerve in its

infraxillary portion. On the first day the pain was markedly diminished

and on the second disappeared completely. Evidently such a ligature is

capable of inhibiting or eliminating for a time the perineural sympathetic

irritability and the congestion of the trunk of the nerve without injur-

ing the nerve fibers themselves which are undergoing centrifugal repair.

The procedure is simpler and more easily carried out than denudation

and excision of the periarterial nervous plexuses, and deserves recogni-

tion as a radical means af relief for severe causalgia in certain cases of

median paralysis. It can be accomplished under brief general anesthesia

with ethyl chloride.

Saporte. Malarial Polyneuritis. [Bull. Soc. Med.-Chirurg. Tndo-

chine, 1916, Dec]

An interesting contribution to the subject of malaria and ])oly-

neuritis, now more frequent by reason of the war. The patient—

a



SENSORI-MOTOR NEUROLOGY 351

soldier enlisted for the term of the war—had no record of any ilhiess

until he was attacked by fever in the second year of service. On
admission his temperature was febrile, there was intense headache, he
could not stand without support, had little command of his arms, and
could not articulate or control his saliva ; but all the reflexes were normal
and his intelligence was not affected. Treated with intramuscular in-

jections of quinine, and with cacodylate of soda and cinchona he made
a complete recovery.

Doi, T. On Direct Implantation of Nerve in Muscle. [Acta Schol.
]\Ied., Kyoto, 1918, 2, pp. 125-141.]

In this series of experiments after denervation of the gastrocnemius
in young rabbits by excision of a length of the N. tibialis, recovery of
function is obtained in 7 to 8 weeks if at the time of the section of its

nerve the central end of the N. peroneus is stitched into the muscle.
Response to electrical stimulation of the implanted nerve begins in 6
weeks, and is well developed by the tenth week, at which time motor
end-plates can be demonstrated in the muscle. The newly regenerated
nerve fibrils are usually seen to lie in the old sheaths of the degenerated
fibers, but some are to be found in the interstitial connective tissue. If

the motor nerve is cut and no nerve implanted, the resulting muscular
atrophy is of simple progressive type, with an increase of interstitial

fat and connective tissue; motor end-plates vanish in three days. If the

operation of implantation of the N. peroneus is performed from 7 to 20
days later, recovery of muscular function commences in 85 days, and if

left over till 60 to 75 days, there are no signs of recovery till 130 days
after the secondary operation, but it does return if the muscular de-

generation was not too profound. Regenerating fibrils do not readily

grow except into the sheaths of old degenerated fibers; hyper-innerva-
tion by ingrafting of a second motor nerve was not found to occur in

experiments lasting up to 85 days. In these experiments the central

end of the N. peroneus was implanted into the gastrocnemius, and the
N. tibialis was cut from i to 5 days later. When examined there were
no end-plates to be found in the muscle, and stimulation of the implanted
nerve was without effect. [Phys. Abst.]
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Brown, Sanger, II, M.D. The Sex Worship and Symbolism of Primi-

tive Races. An Interpretation. Boston, Richard G. Badger ; To-

ronto, The Copp Clark Company.

For one who has come upon a varied symbolism in dreams and

active still more in the painful disturbances underlying psychoneurotic

and psychotic manifestations, this small volume will have a particular

interest and value. A brief but wide survey is made of the value of sex

in primitive and ancient religions, when it formed an important and

seriously accepted factor. The symbolisms in which it expressed itself

are also well considered. This fundamental feature of religions is

followed down to the time of its decadence, when having lost its original

constructive import, it degenerated to perversities and excesses or

marked a regression or a standstill in human progress.

This course in pursuing the study of sex worship and its symbolisms

is of suggestive and illuminating value to the psychiatrist who finds in

these patients the same sort of progress or retardation through such

successive stages. It is necessary, since these things do play a very

marked role in psychic disturbances, to appreciate both the constructive

and destructive force of the same as they belong in the development

and history, racial or individual, of the psyche. There is a tendency in

this collection of material to separate off rather too distinctly this

phase of religion and of thought from the whole unity of human ex-

pression, in which it alone has expression and development. Not suffi-

cient emphasis is laid upon the one forces of energy striving coming up

through all this. Also there is a division of the rites and the symbolic

activity relating to the nutritive element from those relating to the

reproductive element, which history and individual thought do not seem

to bear out. The book offers however, in easily accessible and very

readable form, much that is an aid to the understanding of psychiatrical

problems, and affords likewise a valuable summary of such develop-

mental material for any student of human life.

Jelliffe.
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PALLIATIVE TREPHINING IN CASES OF TUMOR OF
THE INFUNDIBULAR REGION^

By S. p. Kramer, M.D.

CIXCIXXATI, OHIO

We have for many years had the conception that the compressing

lines of force in intra-cranial pressure are distributed equally in all

directions. The contents of the cranium were regarded as an incom-

pressible fluid and the lines of force in compression distributed along

hydro-dynamic lines. This idea has become fixed as it were by the

adoption of the word decompression for the name of the palliative

operation performed for the relief of the symptoms due to increased

intra-cranial tension.

I believe that the use of the word decompression is a very grave

error, serving as it does to perpetuate erroneous ideas concerning

the physical forces at play in the condition which it is sought to alle-

viate. As a result of this conception of the hydro-dynamic character

of the lines of force in intra-cranial tension we have come to think

that the location of the opening in the skull made for the relief of

pressure, might be determined by reasons of convenience or cos-

metics—that so far as the relief from pressure afforded by the

opening the location was immaterial.

That this conception is erroneous is borne out by certain clinical

observations in regard to the incidence of papillo-edema compli-

cating cases of brain tumor.

1 Presented at the Forty-fourth Annual Meeting of the American Neuro-
logical Association, Atlantic City, May 9, 10, 1918.
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In the first place as you very well know a very considerable num-

ber of cases of brain tumor, and I have seen some of very large

size, never acquire any papillo-edema throughout many years of the

presence of the brain tumor.

Secondly in many cases of papillo-edema due to increase of intra-

cranial pressure the degree of edema in the two nerves varies con-

siderably in a given case.

Both of these facts are not consistent with the view of the hydro-

dynamic character of intra-cranial tension.

It is to be remembered that it is possible to displace the brain

en masse when pressure is applied at any particular point within the

cranial cavity.

Spencer and Horsley found that when pressure was applied to

the frontal lobe such displacement of the encephalon could be brought

about so that in spite of the tentorium the cerebellum could be driven

through the foramen magnum. Duret found that pressure applied

to the frontal region was especially lethal by direct transmission of

the lines of pressure to the medulla along an axis parallel to such a

line. Clinically, Horsley showed that a palliative opening of the

skull over the site of a tumor afforded relief from pressure to a

much greater degree, than when such opening for various reasons

was not so placed.

What we chiefly seek to relieve by our palliative operations is re-

lief of pressure on the nerves at the base of the brain—particularly

that upon the optic nerves.

Three years ago I operated by the frontal route on a case of

tumor of the hypophysis with typical acromegaly sent to me by Dr.

Robert Sattler. A very large osteoplastic flap of the frontal bone

was turned back, intending at a second operation to lift the frontal

lobe of the brain and to attack the growth. The patient however

was so greatly relieved in all her symptoms particularly in her vision

that she declined the second operation. She has been very com-

fortable since then.

Since that time I have operated three more cases in the same way
—namely by turning back a large frontal flap and freely incising

the dura, then folding the bone flap back and suturing the skin. In

this way we produce a very considerable enlargement of the cubic

content of the skull cavity particularly in the anterior fossa without

unsightly deformity. The scar of the incision is almost entirely

covered by the eyebrow and the hair. There is no deformity of the

brain in the region of the internal capsule and no possibility of a

post-operative hemiplegia which not infrequently results when a

large palliative opening is made in the temporo-parietal region.
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Briefly let me say that in all four of these cases the relief has

been remarkable. The papillo-edema has subsided, the headaches

are gone and these patients are comfortable and to some degree able

to attend to their duties.

It seemed to me that we had determined on the most favorable

site for opening the skull in tumor of this region.

With this clinical experience in view I sought the engineers for

any theoretical light that they might be able to throw on the subject.

Professor Jenkins of our engineering faculty gave me what may be

a valuable suggestion. I took to him a skull and showed him the

location of the optic chiasm and tracts, described the brain as a

gelatinous mass encased in a delicate but strong membrane, the pia

mater and said : Let us assume that there is increased pressure in

the cranium by reason of a tumor—that the pressure is transmitted

to the optic nerves—that by making an opening in the frontal region

I obtain more relief of the pressure on the nerves at the base than

if the opening is made elsewhere—Can you give me any reason why
this should be so?

After a good deal of thought he suggested the following: This

brain mass enveloped in the membrane, if given a chance by removal

of a considerable part of the skull wall, might move in a sliding and

rolling way. And by means of a large frontal opening the brain

might roll forward so that a larger portion of it might come to rest

upon the higher shelf-like floor of the anterior fossa and this would

certainly take more pressure off the optic nerves than a displace-

ment in any other direction.



A CASE OF CEREBRAL EXHAUSTION MISTAKEN FOR
ONE OF PARESIS^

By Theodore Diller, M.D.

PITTSBURGH.

In a recent report, Dr. J. Ramsey Hunt- calls attention to cases

in the army which he had examined exhibiting symptoms resembling

paresis and which he considered to be cases of exhaustion. He
stated he had never seen a similar case in his private or hospital

practice.

It has been my own experience on a few occasions—perhaps not

more than two or three times—to have seen cases of profound cere-

bral exhaustion which, for a time, I considered to be cases of or-

ganic disease ; and in one instance I, for a time, believed a profound

case of psychesthenia to be a case of brain tumor.

1 have not seen any such case in a number of years ; and so deem

worthy of record as a further contribution on this subject (with

Hunt's report in mind) a case of this sort at present under ob-

servation.

Case i. A man aged thirty; hotel business with his father;

married five years ; two children. He smokes a great deal ; drinks

only a little. He was brought to me by his mother who notes that he

looks tired all the time. She states that for a number of weeks he

has been forgetful. She says she must tell him things over and over

again. He often repeats himself within five or ten minutes. He is

nervous also as shown in his handwriting. These symptoms have
been developing for several weeks past.

At the age of four he suffered a severe attack of scarlet fever

which left him with a discharge at one ear, which, despite treatment
from a number of physicians, continues up to the present time.

Upon examination the patient looked tired, weary, stupid and

heavy. His face lacked expression and was suggestive of that seen

in myesthenia ; it exhibited marked facial tremor ; articulation was

slurring in ordinary speech and this became marked when he at-

tempted to repeat the ordinary test phrases. He writes laboriously

and with great elYort and handwriting exhibits a marked tremor.

^ Case presented in brief in discussions in Section of Nervous and Mental
Diseases at meeting in Chicago, June 12, 1918.

2 Journal of Nervous and Mental Disease, March, 1918.
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In a mental way the patient is dull, languid, stupid, apparently dis-

inclined to make any efifort, even in conversation. There was no

euphoria.

I sent him to St. Francis quite confident that in spite of the fact

that the knee jerks and pupils reacted normally that we should find

the laboratory evidence indicative of syphilis. ]Much to my surprise

the examination of the blood and spinal fluid were entirely negative.
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Now I began to make a reexamination of the man. Gradually it

dawned on me that I was dealing with a case of cerebral exhaustion,

rather than paresis. It was then that I read Hunt's report. The

case then appeared to me quite clear.

To make a long story short, the patient has steadily improved

since he entered the hospital about five weeks ago. The defect of

articulation, so prominent at first, is now scarcely noticeable. The

improvement in his handwriting is perhaps even more marked. At

first it showed a very marked tremor and many words were mis-

spelled. Recently a four-page letter which he produced for me ex-

hibited handwriting which is about normal. Perhaps the most strik-

ing change is in his face which now lights up with animation and no

longer exhibits the ironed-out expression which it presented when he

first came to me.

Only recently I learned from the patient a further important item

of history which was not elicited when I first saw him which is,

namely, that he had been working twelve to fourteen hours a day

steadily for many months before I saw him as a clerk in the hotel.

He said that he was " dead tired " all the time.

This case carries with it its own comment, I think. I need hardly

say anything further.



IRRIGATION OF THE SUBARACHNOID SPACE^

By L. B. Alford, :\I.D.

The classical experiments of Key and Retzius (i) demonstrated

that the subdural and subarachnoid spaces of the spine are con-

tinuous with the respective spaces of the cranium, and a number of

subsequent investigations have shown that substances readily pass

in these spaces from spine to cranium and in the converse direction.

It is now generally believed that in life the subdural space exists

merely as a capillary space, the arachnoid everywhere lying in con-

tact with the dura, and that the cerebrospinal fluid is contained in

the subarachnoid space. This latter fact is probably a result rather

of the position of the arachnoid in respect to the dura, however,

than of the impermeabihty of the arachnoid to the spinal fluid, for

it is common experience that when the normal relation of arachnoid

and dura is altered, spinal fluid readily passes through the arachnoid

(2). It is probably true that under pathological conditions, such as

inflammatory processes, the arachnoid is less permeable, because in

the acute meningitides the exudate is found almost exclusively in

the subarachnoid space.

I have been able to find only once in the literature mention of an

attempt at through and through irrigation of the meningeal spaces.

Leonard Hill has this to say regarding some experiments of his

:

" On trephining the lamina of the vertebral column and screwing

into it a tube, I have found normal saline can be driven into the

vertebral canal. If a second trephine hole be made in the parietal

region, none of the injection into the vertebral canal can be driven

out from the hole. The mid-brain is floated up by the fluid into the

isthmus of tentorium cerebelli and plugs this up, while the great

brain likewise moves upwards and plugs up the trephine hole in the

parietal region. If, on the other hand, the saHne be injected into

the parietal hole it can in most cases be driven through the cranio-

vertebral canal and out of the hole in the vertebral column. The

whole central nervous system can thus be freely irrigated. In some

cases, and nearly always if the pressure of the injecting fluid be

high and applied suddenly, this cannot be done. By the pressure of

1 From the Laboratorj^ of the Boston State Hospital. Received for pub-

lication July 25, 1918.
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the fluid the cerebrum is driven into the isthmus of the tentorium

cerebelU and blocks this up so that no fluid can be expelled" (3).

The typical experiment given by Hill, however, was done on a dead

animal and it may be that all of his other experiments were also.

Other experimental work having a bearing on these experiments

may be referred to : Gushing and Week, studying in animals the

manner of absorption of the cerebrospinal fluid from the cranial

subarachnoid space, introduced solutions into the corresponding

spinal space, constantly for several hours (4). In the course of

some investigations of hydrocephalus Dandy and Blackfan injected

phenolsulphonaphthalein into the lateral ventricles and a few minutes

later were able to demonstrate it in fluid withdrawn by lumbar punc-

ture (5). Keen passed salt solution from one lateral ventricle to

the other in a conscious patient on whom he had previously operated

(6). In a case of tuberculous meningitis Lannelongue attempted

to irrigate the base of the brain with a weak bichloride of mercury

solution from four trephine holes, but the patient died from hem-

orrhage (7). The intraventricular, subdural and intraspinous injec-

tions of salvarsanized and mercurialized sera in the treatment of

neurosyphilis are now common practices. A weak perchloride of

mercury solution has also been used to wash out the spinal sub-

arachnoid space in cases of syphilitic meningitis.

Scope of Experiments.—At the beginning of this work it was the

plan to develop a technic for passing solutions through the meningeal

spaces from one extremity of the central nervous system to the

other, and also to test the physiological elifect of a few mild anti-

septic solutions. It has been found advisable during the course of

the experiments to attempt for the purpose of comparison irrigations

of the meningeal spaces from below upwards, in the reverse direction

and from the lateral ventricle of the brain through the spinal arach-

noid space. The distribution of the solution in the meningeal spaces

in these three types of irrigation has been investigated by means of

solutions colored with methylene blue and by solutions of iron salts

that are capable of being precipitated /;; situ by a fixing fluid con-

taining hydrochloric acid.

In order to obtain so far as possil)le data for the application of

the results of these experiments to the human subject, parallel ex-

periments were done using the cadaver. xA.s a result it is possible to

reach some conclusions as to the di.stribution of the fluid in irriga-

tions on the human subject and as to the technic of the operation.

Technic.—For the experiments on animals, cats were used ex-

clusively. Under ether anesthesia a laminectomy was done in the
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lumbar region, the dura being exposed over several segments and a

circular button of bone, about i cm. in diameter, was removed from

the parietal region of the skull, particular care being taken in both

cases not to injure the dura. Then, if the irrigation was to proceed

from spine to brain, a slit was made in the cranial dura just large

enough to admit a light-wall ^-inch black rubber tube which was

inserted inferiorly from the slit. Through the spinal dura was

passed a 20-gauge hypodermic needle to which was attached a small

rubber tube connected with a burette. The solution was run in

slowly from the burette, the rate of flow being controlled by a screw

clamp on the rubber tube. The latter was some two feet long and

lay coiled in a dish of water which was kept near a temperature of

54° C. Between the dish and the needle the rubber tube was in-

closed in a larger tube in order to retard radiation. The head of

pressure varied with the apparent need, being from 15 to 45 cm.

Measures were taken to maintain the body heat of the animal.

In brain-to-cord irrigations the same procedure was followed ex-

cept that the hypodermic needle was placed under the cranial dura

and a slightly curved 15-gauge hypodermic needle containing fenestra

was passed through a slit in the spinal dura to provide an outlet for

the solution.

Ventricular injections were made by passing the hypodermic

needle through the cranial dura into the brain to a depth estimated

to be that of the ventricle. It has been found that even though the

point of the needle does not lie exactly in the ventricle the path of

least resistance for the fluid often does lead there.

This technic has been gradually worked out from a number of

operations. In the earlier experiments with ascending irrigations

the difficulty mentioned by Hill (3) was encountered, that is, the

brain herniated throug'h the trephine opening and stopped the flow.

Attempts were made to obviate this difficulty by elevating the head

of the animal, regulating the rate of flow of the solution, causing

the solution to flow intermittently and placing cotton or glass wool

under the dura, but all procedures were without constant success,

until the rubber tube was tried. The solution often escapes around

the tube, at least until the brain has pressed it firmly against the

dura ; and when the flow through the tube becomes interrupted,

as it rarely does, it is an easy matter to shift its position until

the flow is reestablished. The part of the tube lying beneath

the dura contains a half dozen small (2 to 3 mm.) openings. The

escape of the solution is freer if the tube is inserted downward than

if it is placed anteriorly or posteriorly. The brain tissue should not
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be injured when the tube is inserted. In the descending injections

the fenestrated hypodermic needle must be placed under the spinal

dura, else the escape of the solution will generally be interrupted.

In all experiments much care is necessary in maintaining the cor-

rect temperature of the irrigating fluid. A slight variation one way

or the other at the medulla causes quick suspension of respiration.

For this reason it is better not to have the solution flow too rapidly,

I c.c. per minute being about the maximum rate consistent with

safety. This precaution is less important in ascending irrigations

because between the point of entrance and the medulla there is dis-

tance enough to permit of the adaptation of the temperature of the

fluid to a limited extent. But in the ventricular irrigations it is most

important ; in fact the arrangement for maintaining the temperature

of the solution, described above, is unsatisfactory in these irriga-

tions and the animal frequently dies prematurely. A better ap-

paratus has not seemed possible, however, with the means at hand.

Descending irrigations are liable to interruption by a plugging of

the foramen magnum or incisura tentorii—it has not been possible

to determine which, even from autopsies. Respiratory failure fre-

quently follows such interruption and probably is a result of the in-

creased intracranial pressure that follows. At such times it is gen-

erally, but not invariably, impossible to remove the obstruction by

starting irrigation from below.

No mention of the arachnoid has been made in this description,

and in the experiments it was not found necessary to take it into

consideration. Evidently, the arachnoid offers no appreciable re-

sistance to the passage of the solution, but whether this is a result of

accidental injury or is due to natural permeability has not been

ascertained.

Distribution of Solution.—Whatever the method of irrigation

the distribution of the solution in the meningeal spaces is about the

same. The entire surface of the nervous system is covered even

when no more than 5 or 10 c.c. of solution is employed in the irriga-

tion, although the superior surface of the cerebellum and of the

hemisphere opposite to the cranial opening may be colored less

deeply. No solution reaches the ventricles, but the velum inter-

positum is deeply colored. The sheaths of the optic nerves, the

olfactory mucous membrane and the proximal end of the Gasserian

ganglia are also stained, but no coloring of the spinal nerves is

demonstrable beyond the foramina. In the ventricular irrigations

the distribution over the surface of the nervous system is the same;

both lateral ventricles are stained but that opposite to the side con-
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taining the needle less deeply so. The third ventricle also contains

the solution but the iter and fourth may or may not. Evidently, the

solution is sometimes able to find its way out without passing

through the fourth ventricle. It has not been ascertained by what

path this occurs. Microscopical examination of sections taken from

cases in which the iron solutions were used in the irrigations adds

nothing noteworthy to observations already made (4).

Results of Irrigation ivith Antiseptic Sohitions.—This table gives

the results of the tests with various solutions. Comment is scarcely

necessary. A non-lethal concentration is underscored. The formalin

used had been neutralized with calcium carbonate.

Exp.
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seemed to be the best kind. The flow is freest when the tube lies

over the parietal or temporal lobes but w^hen it lies forward over the

frontal lobe or backward over the occipital, the fluid will find its

way to those parts of the brain. No obstruction to the flow oc-

curred in the descending injections. From 35 to 80 c.c. of fluid

escapes from the burette before it can be detected at the outlet, and

from five to ten minutes are consumed in its passage.

Cadaver. Ascending irrigation. The stippling indicates the areas colored by
the solution. The cross shows the location of the trephine opening.

In the cadaver a much smaller proportion of the brain comes in

contact with the irrigating fluid than is the case with animals. Un-
less the inner end of the tube lies anteriorly or posteriorly, the fluid

will flow up or down through the anterior portion of the Sylvian

fissure. Plate I illustrates about the parts colored whether the

flow be ascending or descending. The basal region is always deeply
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colored. In the ventricular irrigations, whether ascending or de-

scending, the fluid passes through the openings under the cerebellum

and of the brain, only the basal region is stained. All ventricles are

stained but the lateral ventricle on the side opposite to the ven-

tricular puncture less deeply so.

In these experiments the arachnoid apparently never offered an

important obstacle to the flow. \\'hen the solution was introduced

into the cranial subdural space it usually passed downward partly

under the dura and partly under the arachnoid, but in places like the

occipital region where the brain lies in close approximation to the

skull, the fluid passed almost immediately through the arachnoid to

escape by the w^ay of the sulci. That part of the fluid that continued

downward in the subdural space usually passed through the arach-

noid at the foramen magnum.
Discussion.—These experiments have demonstrated that it is

possible to irrigate the subarachnoid space from one extremity to

the other in either direction, from the lateral ventricle to the lumbar

region of the spine, and in the cadaver from spine to ventricle ; and

also that it is possible to employ in these irrigations weak solutions

of neutral formalin, boric acid, potassium permanganate, lysol and

argyrol, without causing the death of the animal.

In this procedure it would seem we have a method of testing

the toxicity and action of drugs in the meningeal spaces which is

superior to procedures now in use because it is possible to bring the

drug into contact with the entire surface of the nervous system and to

maintain it there in a known concentration for considerable periods

of time, and under pressure conditions not greatly different from

those of the spinal fluid. With drugs in the meningeal spaces there

is, of course, a double physiological action, ( i ) that resulting from

their presence in the spaces and (2) that due to the drug absorbed

into the blood stream. To estimate the former factor, it would be

necessary to determine the effect after injection into the blood

stream and compare it with the double action in the meningeal

spaces.

It would also seem that this procedure offers a very satisfactory

approach to a study of the physiology of the cerebrospinal fluid.

Solutions of varying concentrations of salts, sugars or other sub-

stances can be practically substituted for the spinal fluid for long

periods and the physiological and anatomical effects observed.

Whether the procedure can be applied in human therapeusis is a

very doubtful question. Judging from the experiments on the

cadaver, the mechanical part is entirely possible, but doubt remains
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as to the ability of the human nervous mechanism to tolerate the

solutions under the same conditions as animals. It must be remem-

bered that in animals the operation is a difficult one and untoward

symptoms frequently develop without warning. The experiments

of Keen (6), Gushing (8) and others afford somewhat encouraging

examples, but they by no means parallel this procedure. If at all

applicable it would be in desperate conditions, such as septic, pneu-

mococcus or tuberculous meningitis, for which little can be done

otherwise and in which almost any risk is justifiable.

In certain cases of epidemic meningitis, too, it should be de-

sirable to bring Flexner's serum in contact with the medulla. As

shown by the experiments on the cadaver and also by the work of

Dandy and Blackfan, this can be accomplished by following a sub-

dural or intraventricular injection by lumbar puncture.

Conclusions.—By employing a suitable technic it has been pos-

sible both with animals and the human cadaver to pass solutions

from one extremity of the subarachnoid space to the other.

In the case of animals, solutions were passed from the spinal

subarachnoid space out through a cranial trephine opening, in the

opposite direction and from a lateral ventricle through the spinal

subarachnoid space. In the case of the cadaver, in addition, solu-

tions were passed from the lumbar region of the spine out through

a needle inserted into a lateral ventricle.

In animals the solutions came in contact with practically all of

the surface of the central nervous system, whatever the procedure.

With the cadaver, however, the base and only a limited part of the

convexity, that in the neighborhood of the trephine opening, are

touched. In ventricular irrigations on the cadaver, whether ascend-

ing or descending, only the basal and medullary regions come in

contact with the solution.

The following antiseptic solutions were successfully used in the

irrigations on animals: formalin (neutral) 0.5-0.25 per cent., boric

acid 3 per cent., potassium permanganate 1-2,500, lysol 1-300, ar-

gyrol I per cent. Potassium iodide 3 per cent., hydrogen peroxide

10 per cent, and perchloride of mercury 1-10,000 were toxic.

It is the belief that this procedure offers a useful method of in-

vestigating the action of drugs in the meningeal spaces and perhaps

of studying the physiology of the cerebrospinal fluid.

It is possible, also that it may be utilized in patients suffering

from certain types of meningitis to clear away the exudate and to

bring immune sera or antiseptic solutions into contact with the vital

centers of the brain.
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(I wish to acknowledge my indebtedness to Dr. E. E. Southard,

of the Boston Psychopathic Hospital, for encouragement and many
useful suggestions.)
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The symptomatic psychoses are those mental pathological pic-

tures which are of " extranervous " origin. Infections and auto-

intoxications are the etiological factors.

Since Abderhalden's test and Fauser's observations a number

of authorities are inclined to assume that many functional psychoses

are due to autointoxication as a result of the disfunction of endo-

crinous glands. This, however, needs further observation. The

psychoses associated with myxedema, Graves's disease, Addison's

disease and chronic tetany represent distinct clinical entities and

do not belong to the symptomatic psychoses. From the group of

the symptomatic psychoses shovdd also be excluded those mental

disturbances which are the result of intoxication with minerals,

alkaloids, etc., as we see in alcoholism, pellagra, as well as those

symptom-complexes which are secondary to a number of psychoses

due to gross organic diseases, as, for instance, general paresis, cer-

ebral arteriosclerosis, fracture of the skull, concussion of the brain,

etc.

From the etiological standpoint the symptomatic psychoses could

be divided into two large groups : Exogenous and Endogenous. To
the first group belong the infection psychoses ; to the second group

belong the mental syndromes which are the result of the disturbed

function of the viscera.

The study of the symptomatic psychoses becomes more and more

important since their relation to internal medicine and their soma-

togenesis become more established. The clinical pictures of the

symptomatic psychoses cannot be characterized briefly, as we know
very little about them. They may be very similar to those of the

1 Read by title before the seventy-fourth annual meeting of the American
Medico-Psychological Association, June 4, 5, 6, 7, 1918,
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idiopathic psychoses; for instance, epileptiform excitement due to a

toxic state may not differ from a genuine epileptic twilight state.

The physiological process taking place in the symptomatic psychoses

due to an infection may not difter from that due to an autointoxica-

tion ; in both it may result in the production of a " tertium quid
"

which brings about the autotoxic state. The disturbed metabolism

once established, no matter if due to agents of exogenous or en-

dogenous origin, produces at first mental disturbances because the

selective affinity between the cells of the nervous system and the

toxins is greater than that between the toxins and cells of other

tissues. The neuropathic taint or presence of some mental diseases

increases the intensity of fixation of those "tertium quids."

The Exogenous Group. The Infection Psychoses.—The in-

fection psychoses are those mental disturbances which accompany

the invasion and proliferation of different pathogenic organisms

and are the result either of the effect produced immediately by the

pathogenic invader or its toxins, or are the effects produced by the

absorption of the destroyed elements of the pathologic tissue.

The clinical pictures of the infection psychoses represent great

variations in the degree as well as in the form. Certain manifesta-

tions occur with special frequency, for instance, difficulty of com-

prehension, sense-falsifications, disturbances of orientation and per-

ceptibility, marked emotional changes or apathy, restlessness or

stuporous conditions. Kraepelin divides the mental pictures occur-

ring in the infection psychoses into three chief groups: deliria, con-

fusions and exhaustions. While Banhoeft'er distinguishes deliria,

epileptiform excitements, twilight states, hallucinoses and amentia

pictures with the prevalent character either of a hallucinatory, cata-

tonic, confused or maniacal conditions. Kraepelin's classification

seems to be more adaptable.

How far and whether all these forms of the pathological pictures

are in causal relation with the special forms of the primary illness is

not definitely established. Some authors are inclined to believe that

the different forms of the psychoses of the infectious diseases can-

not be differentiated from each other, nor from other mental pic-

tures, while Kraepelin believes that we will in time learn to recog-

nize not only the paritculars of the infection psychoses in general, but

also those of the special forms which develop in the course of cer-

tain infections. He bases this assumption upon the idea, that the

individual infectious disease has a different toxin working upon the

cerebral cortex. This is shown in the ability of our nerve tissue to

manifest excessive variations in the eft'ects produced by chemical
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influences. We also know that .certain infections, as for instance,

tetanus and diphtheria leave our psyche almost intact, producing on

the other hand grave nervous disturbances ; while others, as for in-

stance, lyssa and typhoid, as a rule, produce more or less marked

mental disturbances. In the delirium grave we also see a distinct

syndrome which is due to an infection, although the character of the

infection is unknown yet. This permits us to assume that the re-

finement of the diagnosis of the psychoses of different infections

through sufficient observation is quite possible. The clinical pic-

ture, according to Kraepelin, will represent not a single manifesta-

tion but a certain composition of symptoms, certain relation of par-

tial disturbances to each other and certain mode of development and

outcome. In the diagnosis we will have to take into consideration

the chief illness, the history of the origin of the mental disturbances,

the possibility of a mixed infection, the condition of the kidney,

heart, liver and blood, and finally the gross destruction of the cortex

through obstruction of vessels, through hemorrhages or softenings.

A. The Deliria.—The deliria from clinical standpoint are clas-

sified into different forms.

I. The Fever-Deliria.—The morbid pictures represented by the

fever-deliria is by no means a uniform one. Kraepelin and Lieber-

meister distinguish several grades of mental disturbances which

correspond to the periods of development of the pathological proc-

esses in the brain, disturbances which from the manifestations of

irritation gradually lead to those of inhibition and complete abolition

of the psyche.

The first grade is characterized through general malaise, feel-

ing of strangulation in the head, sensitiveness for strong sensory

impressions, irritability, apathy for mental work, mild restlessness

and disturbed sleep with vivid frightful dreams.

In the second grade the disturbance of consciousness is deeper

and the falsifications of perception rapidly increase the defects.

The ideas assume a great vividness and depend in their course more

and more upon the dreamy state, departing from the influence of

consciousness. Disconnected imaginations are mixed with single

real perceptions, which bring the patient for an instant to conscious-

ness. Restlessness is growing, marked exhiliration or depression

takes place.

At this time the patient merges into the third grade of the de-

lirium. Complete disorientation and deep cloudiness of conscious-

ness set in ; disconnected flight of ideas, strong and changeable out-

bursts of moods with raging motor overactivity develop. Fre-
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quently at this period, transitory somnolence, exhaustion and uncer-

tainty of motion is added.

In the fourth grade the excitement is reduced to carphology, the

patient mutters single disconnected words or sentences, and finally

sinks into a condition of continuous unconsciousness and coma.

How far the special forms of the fever processes influence or

afi'ect the form of the delirium is very little known yet. In variola,

scarlet fever, erysipelas, sometimes also in articular rheumatism and

pneumonia the rapidly developing confusional excitement predom-

inates, while in typhoid the pathological picture is characterized

through the delirious dazed condition and disorientation. A separate

form of fever-deliria represent those occurring sometimes in ar-

ticular rheumatism and scarlet fever with hyperpyretic temperature.

In these cases after mild prodromata, restlessness, talking in sleep,

mutism, there appears a rapid developing and extremely intense de-

lirious excitement, which either continues until death or is trans-

formed into deep unconsciousness.

The pathological bases of the fever-deliria are the effects pro-

duced by the infectious pathogenic toxins and the factors associated

with fever. In favor of this conception is the fact that the delirious

disturbances are by no means strictly dependent upon the height of

the body-temperature. We see it in typhoid, for instance, where

the mental disturbances are more pronounced toward the period of

reconvalescence at a temperature between 98° and 102° and where

delirium of different intensity occurs at a similar temperature; in

typhoid, smallpox and erysipelas facialis the delirium is very pro-

nounced, while in tuberculosis it is very slight. Children, women
and nervous persons are easily inclined to delirium even at the slight

elevation of temperature. The prognosis of these disturbances, ac-

cording to Kraepelin, is very serious, and the mortality taking in

consideration only the cases with marked delirium is 39 per cent.

;

while the mortality in the cases of delirium with hyperpyretic tem-

perature is 80 per cent. The duration of the psychoses in most

cases is over a week. The disturbances as a rule subside with the

decrease of the fever; the patient becomes again organized and

clear; the morbid ideas, however, remain for a certain time mani-

fest ; the patients are easily fatigued and have difBculty of compre-

hension, remain sensitive and irritable. In some cases the fever-

delirium assumes the form or or is transformed into an infection

psychical disturbance, so that the common origin becomes evident.

2. The Infection-Deliria.—The infection-deliria comprise those

forms which accompany infectious diseases and are marked through
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the feverless course. This dehrium shows through its intensity and

pecuhar mental disturbances the independence of the psychosis

from the degree of the temperature. While in fever-deliria the

pathological overheating of the nerve-tissue plays a serious part,

here the effects of the toxins of the infections play the chief part.

We ought therefore to expect that the peculiarity of the underlying

process will show itself markedly in the infection psychoses.

The psychosis begins with prodromata, discomfort accompanied

by a certain excitement which lasts until the active period of the

disease takes place ; fatigue, depression and " spasmodic elations,"

irritability and internal restlessness characterize the further course.

In very difficult cases marked cloudiness of consciousness comes to

the surface and finally the so-called initial-delirium develops. The

initial-delirium was frequently observed in typhoid and less fre-

quent in smallpox. Aschaffenburg distinguishes two forms of in-

itial-delirium. In the first we deal with a quiet delirium, pronounced

delusions and sense-falsifications. The patients believe to be

poisoned, persecuted, condemned, forsaken, have auditory hal-

lucinations, see threatening creatures, fire, etc. Sometimes they

relate in detail their imaginary adventurous experiences, having at

the same time a marked apprehension or depression. The second

form can develop itself from the first and is characterized through

maniacal features, which at the beginning can be very mild. The

excitement grows rapidly to complete confusion ; flight of ideas,

sense-falsifications, disconnected delusional ideas, intense fear with

senseless or purposeless motor-overactivity ; the temperature may
show a slight elevation and the pulse be accelerated. The desire for

food or sleep vanishes almost completely, the general condition gives

the impression of a grave illness.

The initial-delirium is especially intense at the beginning of

smallpox. The patients are very cloudy, confused and inclined to

violence or suicide ; the condition may resemble the twilight state

of an epileptic. Sometimes convulsions still complete the resem-

blance of the picture. The mental disturbance usually begins on the

third or fourth day of the disease and subsides only a few days

after the eruption takes place, or it continues until suppuration sets

in. Some cases remain incurable with a weakened mental condition.

The course of the initial-delirium represents sometimes lucid periods

during which the patient remains in a stupid, cloudy state, not real-

izing in what condition he is in. Usually the disturl>ance lasts a

few days only. With the onset of the highest temperature the de-

lirium may disappear or be transformed into fever-delirium. In
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every case the possibility of a fatal outcome is very great. Accord-

ing to Kraepelin only 40 or 50 per cent, of the cases survive or re-

cover. The recognition of the initial-delirium represents consid-

erable difficulties. They are mistaken for epileptic confused states,

however, the course of the disease, the grave physical condition and

the flight of ideas which does not occur in epilepsy will clear up the

diagnosis.

The initial-delirium in typhoid is characterized through cloud-

iness and difficulty of orientation in the presence of a mild maniacal

condition or excitement. It may remind of a general paretic, but

the age and the absence of the physical symptoms will exclude gen-

eral paresis. The presence of cloudiness and absence of negativis-

mus and stereotypy would difl:'erentiate it from catatonia. The

initial-deliria of typhoid and smallpox resemble to a high degree the

rare forms of intermittent delirium. Here an intense, fearful ex-

citement with deep cloudiness and regardless violence takes place.

The onset is sudden, lasts a few hours and follows by a sound sleep

after which there is a more or less complete inability to recall the

occurrence. The delirium is sometimes accompanied by convulsions,

so that it resembles an epileptic twilight state. It occurs in the ter-

tian or quotidian and seldom in the quartan fever. This delirium is

sometimes preceded by mild disturbances and is either a concomitant

manifestation of the fever-period of the malarial attack, or it takes

the place of the fever so that it represents the feverless course of

the malaria larvata. The attacks of larvata form of the intermittent

delirium are sometimes followed or preceded by a shorter or longer

period of an usual attack of malaria. The cause of this disturbance

is evidently the invasion of the brain vessels by malarial plasmodii.

Quinine usually brings an immediate relief.

Influenza is often followed by deep disturbances of conscious-

ness, confusion, fearful excitement and numerous sense-falsifica-

tions in the presence of a low temperature. Sometimes this condi-

tion is accompanied by paralysis of speech and deglutition, and by

other paralytic manifestations. It lasts usually one week. The in-

fluenza bacillus or their products inva.de the brain and produce

sometimes encephalitis or a brain abscess.

Pulmonar tuberculosis is seldom accompanied by delirium. A
few cases were recorded where a mild confusion with auditory and

visual sense-falsifications, self-accusatory ideas and changes between

apathy and apprehension were observed. The delirium disappears

in spite of the progress of the physical process. Sometimes such

symptoms precede the development of tubercular meningitis.
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In lyssa there occur deliria with extensive reflex-spasms which

are interrupted by lucid intervals and continue until the fatal col-

lapse ends life.

In septic processes there develops usually a pronounced cloudi-

ness of consciousness with muttering delirium. The patients are

unconscious or indififerent with difficulty of comprehension ; they do

not recognize the people or the surroundings, they whisper some-

thing disconnected, attempt to grasp something in the air or push

themselves purposelessly. This condition is intervened sometimes

by an attack of acute excitement. The picture is finally modified by

the added gross brain effects as the result of an embolus or metas-

tasis as for instance, aphasia, perseveration, palsies and convulsions.

A separate group is represented in the deliria which occur in

chorea. We deal here with fantastic confusions, cloudiness, peculiar

disconnected thinking, singular falsifications of perception and a

tendency to form delusions. There are also characteristic choreic

movements and emotional irritabiHty present. While the patient

comprehends singular impressions, he is very unattentive, distracted,

forgetful, easily diverted and disoriented, unable to express himself

coherently. He utters uniform, fragmentary sentences in which he

incorporates real accidental impressions or perceptions. Single

transitory sense-falsifications, mistakes in identities of people, fear

of death, of being burned or poisoned and self-accusatory ideas be-

come manifest. The ideas of persecution are indistinct and are

neither fixed nor systematized. Emotionally the patients are now
apprehensive, angry, irritable, frightened and then again silly, raging

or threatening to commit suicide. Periods of moroseness with in-

difiference take the place of the outbursts of rage. The picture is

dominated by very intense choreic movements which continue day

and night with only short remissions ; the patients gasp for breath,

utter loud sounds, throw things about the room, become violent and

untidy; the speech is indistinct through the extra movements, gait

or standing is difficult or impossible, the pupils are dilated, pulse is

soft and slow. There is insomnia and the taking of food is very

inhibited. The excitement remains at its height only a few days or

weeks and gradually subsides. In favorable cases orientation and

clearness reappear, the bodyw^eight increases rapidly and the sense-

falsifications and delusions disappear. The patient, however, re-

mains susceptible to fatigue and emotional changes for a long time;

for a while the movements remain difficult and uncertain. Death

occurs in about 9 per cent of the cases. In the chorea gravidarum
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the recovery requires several months and the mortaHty is higher.
The represented picture concerns the acute Sydenham's chorea.

Another group of severe dehria which is undoubtedly of in-

fectious character is deHrium grave. The mental picture sometimes
follows a mild physical illness, tonsilitis, catarrhal condition of the
intestines, obstinate constipation, etc., or it develops in the course
of another mild psychic disturbance, which suddenly assumes a
serious turn. The patient becomes sleepless, confused, cloudy, un-
able to be held on a subject; sees devils, angels, snakes, and threat-
ening images; he hears voices, and expresses disconnected ideas of
persecution, or expansive ideas. He is either apprehensive or elated,

irritable, violent, praying or talking, able to utter only disconnected
words or syllables. Simultaneously the patient develops an un-
usually intense, impulsive and frequently uniform excitement, con-
tinuously pounding or throwing himself around, struggling, scream-
ing, blowing or clapping. These movements finally assume the char-
acter of simple cortex irritation, with twitching, grimacing, chewing
movements and rolling of the eyes. The patients spit out the food
which is given to them, become untidy and perish very soon. In
several cases seen by the author there was distinct albuminuria with
the presence oif blood cells and granular casts in the urine, rapid
emaciation and irregular temperature rising before death up to

i04°-io6°. There was a pronounced mixture of profanity and re-

ligious thoughts, olfactory sense-falsifications, somatic ideas and
premonitions of death; there occurred lucid intervals during which
the patient was mute and clear ; those periods usually lasted a few
hours only. All cases seen by the author occurred in slightly neu-
rotic individuals, mostly men and strictly temperate. To this mor-
bid picture there were added in some cases extravasations, fat em-
boli, pneumonia, grave catarrh of the mouth and nose with offensive
coating and scab formation ; occasiong-lly parotitis, retention of the
urine and feces, complete picture. The patients perish during the
first or second week. The established absolute atony of the' intes-

tinal tract, sometimes even on the third day of the active period of
the disease, marks usually the gravity of the disease; the exitus
letalis in such cases is certain. Delirium grave should be distin-

guished from general paresis by the absence of palsies : disturbance
of speech, inactive pupils, etc., as well as through the absence of
complement deviation in the blood and spinal fluid. In delirium
grave one finds in the blood or spinal fluid staphylococci, strepto-
cocci or bacteria coli.

The catatonic is distinguished through preserved consciousness.
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declining, negativismus, pronounced sterotypy, impulsive tendency

to singular and senseless actions, and finally the inadequacy between

the tolerable ability for perceptions and the senselessness of expres-

sion during speech.

In collapse-delirium the cloudiness of consciousness is milder,

the motor impulses are less stormy, while the sense-falsifications

and delusional ideas are more pronounced; the signs of declining

and flight of ideas in the speech are quite noticeable.

3. Post-Infection Psychoses.—The post-infection psychoses rep-

resent another group of deliria which are the result of the after

efifects of injuries of the cerebrum at the climax of the infectious

disease. In the previous group the deliria last only as long as the

toxin circulates in the body, in this group it continues after the other

symptoms disappear. Single delusions, which originated during the

delirium are retained in the form of " residual delusions " even

after orientation and consciousness have returned. The patients

relate different adventurous- experiences with absolute conviction

about their reality. They have different somatic ideas. Kraepelin's

patients believed that their skulls were open, the nose was bitten up

by a horse and again replaced, or that a friend was in possession of

his nose for twenty-four hours, or that he brought, from his house,

young lions to sell. These delusions are adjusted usually in the

course of a few days or weeks and are identical with those which

occur in delirium tremens and epileptic twilight state.

The form of the primary morbid process evidently plays a

serious part, and the duration of the symptoms depend on the

gravity of the eft'ect on the nerve tissue. Such residual delusions

with delirium of a post infectious origin occur most frequently in

typhoid. Here also we see single sense-falsifications of hearing,

sight and smell, the patient sees bodies of his relatives, hears alarms,

percepts terrible stench or " feels a bullet in his head." This gen-

eral feeling continues to remain after consciousness returns.

A "similar mental picture represents an infection delirium which

develops sometimes between the eruption- fever and suppuration-

fever of smallpox. We deal here with suddenly appearing distinct

falsifications of hearing and sight while no confusion or disorienta-

tion is present. The patients see people entering the room, pigeons

and flowers flying in the air, they hear music, accusations or threats

—a condition reminding us of an alcoholic or cocaine intoxication.

The fact that certain psychic disturbances set in after the erup-

tion fever goes down, compels Kraepclin to assume that there is

another group of deliria which begin simultaneously with the fall
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of the temperature or follow the latter. He denotes this group as

collapse-deliria. Here we deal with extremely stern confusions,

phantastic sense-falsifications, flight of ideas, change of moods and
vivid motor excitement. The onset is sudden. Sometimes insomnia

and mild restlessness precede it for a short time. The patient

rapidly loses orientation, the surroundings appear unsafe to him,

consciousness becomes cloudy, illusions or hallucinations of grandiose

character appear. The patients see crowds or faces, angels flying

in their rooms ; hear the poor sinner's bell sounded ; believe them-

selves in a fabulous position in Hfe. present at the world's destruc-

tion or their own funeral. Thoughts and speech are incoherent,

flight of ideas develop and senseless alteration of verses and rhymes
in talking or singing become manifest. Such mental pictures were
observed after pneumonia. Regularly there are present discon-

nected changeable delusions, the emotional state is mostly elated

and erratic; however, mild, transitory, fearful or angry outbursts

may take place. Frequently we meet with an unreasonable, plan-

less resistance. The sleep during the climax is completely abol-

ished, or there is only a short, suddenly interrupted slumber. The
patient pushes away everything, spits out the food, or swallows it

ravenously. The nutrition is poor, the skin is pale and cold. The
body weight sinks rapidly, the pulse is small and frequently very

slow. The reflexes are exaggerated and a pronounced tremor is

present. The duration of the collapse-delirium is only several days,

sometimes only hours, seldom more than one or two weeks. Orienr

tation almost always reappears suddenly after a long sleep. Sud-
denly they begin to realize that they are sick and accept food volun-

tarily. Some cases clear up for a short time in order to merge again

into a confusion. The recollection about the past psvchosis is a

cloudy one, the patients are seldom able to relate the single delirious

experiences.

The excitement is replaced by the need of restfulness. The
body rapidly increases in weight. The outcome of the collapse-

delirium is as a rule a favorable one, when we succeed in preserving

the patient's life. The danger of physical collapse is very eminent,

especially when the fundamental illness leads to injuries or compli-

cations. On the other hand in the rapid developed, apparently dis-

couraging cases, we are surprised by the sudden favorable change.

The collapse-delirium is b}- no means a uniform disease. It de-

develops apparently as the result of sudden changes in the whole
condition of the infectious disease, and is observed mostlv in pneu-

monia, erysipelas facialis and la grippe, less frequently in articular
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rheumatism and scarlet fever. It must, however, be noticed that

after erysipelas the numerous sense-falsifications and the delusional

formations dominate the picture, while in pneumonia vmconscious-

ness, flight of ideas and an extreme confusion prevail.

Previously the physical exhaustion, which is produced through

the infectious disease, was considered as the cause of such exhaus-

tion, hence the name—infection exhaustive psychoses. The fact

that puerperium, hemorrhages, insufficient nutrition, emotional dis-

turbances do not produce similar pictures made Kraepelin depart

gradually from this point of view. He found that the most cases

which he previously considered as collapse-delirium were conditions

of other diseases, namely, circular or catatonic excitements. He
found that collapse-delirium, as an idiopatic disease, does not occur

very often and only those w^hich follow the infectious diseases

should be so nominated ; moreover, he seldom met a similar mental

picture as the result of a grave exhaustion which followed phthisis

or carcinoma ; on the other hand he has seen collapse-delirium not

being associated with marked exhaustion, because it occurred in

illnesses of short duration without serious disturbances of nutrition.

Furthermore, the sudden onset and rapid course of the delirium

would be incompatible with the idea that such a rapid and grave

exhaustion could form and then vanish. Finally it was observed

that the onset of the delirium was strictly coincident with the de-

cline of the temperature, so that a certain relation between both

processes could hardly be questioned. It must be assumed that with

the critical end of an infection there take place certain changes

in our body which also aft'ect the nerve tissue. The absorption of

the pathological products can also play a part in the production of

this mental state, and it is therefore not without significance that

collapse-delirium was frequently observed in articular rheumatism

immediately after the decline of the swelling of the joints.

The collapse-deliria are distinguished from the fever-deliria

through the following : the patients are disoriented, consciousness

is less cloudy, the sense-falsifications and the delusional formations

as well as the flight of ideas and pressure of speech are more

marked.

It is difficult to distinguish from manic depressive insanity. The
previous history, the signs of an infection, the sudden development

of an intense confusion with numerous vivid sense-falsifications

will distinguish it from manic depressive conditions, and instead of

the overemotional happiness of the manic depressive, the emotional

condition in the collapse-delirium is of a more anxious color. The
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course is more stormy and shorter. The catatonic excitements are

distinguished through better orientation, unnoticeable oscillations

of the emotions, peculiar disturbances of will, impulsive and uni-

form motor pressure. The epileptic twilight states are distinguished

from the collapse-delirium through more cloudiness, less sense-

falsifications and less delusional formations. The past history will

be the deciding factor.

B. Acute Confusion (Amentia).—Under' this name Meinert

described a morbid picture which is characterized through more or

less pronounced cloudiness of consciousness with various symptoms

of irritation of the sensory or motor region. Similar pictures were

observed in infectious diseases. There develop acute hallucinatory

falsifications of perception and motor restlessness. In favorable

cases it leads to recovery in not less than one or two months. Clin-

ically it is related to collapse-delirium which, however, is more

stormy.

The disease begins with insomnia, internal unrest, anxiety, ex-

citement, forgetfulness, and premonition of death. Patient cannot

collect thoughts and complains of confusion in head. The con-

summation of external impressions becomes more and more dis-

turbed ; he is unable to connect singular impressions with each other

or with the past experiences. However, he is attentive and makes

efforts to notice the occurrences around him, but, at the same time

is not able to make systematic observations. Frequently sense-

falsifications develop. The emotional condition represents a crying,

irritable anxiety with discomfort and suspicions, seldom stupor; at

times there is present an internal tense condition with outbursts of

rage. The patients are restless, attempt suicide, undress themselves

constantly, hide under the bed, are crying or singing, talking, re-

sisting and utter confused imprecations ; their actions are slow and

persistent, or planless and disconnected. The excitement takes place

at intervals, while between these excited states the patients remain

quiet or are stuporous with pronounced orderautomaty.

Besides these depressed cases of acute confusion there occurs,

almost exclusively after typhoid, another type of acute confusion

which is accompanied by flight of ideas and adventurous ideas of

grandeur. The patients are easily set to crying and have no insight.

The reflexes are exaggerated, pulse retarded, temperature subnor-

mal, and frequent untidiness becomes manifest. The acme of the

disease is reached in the first week. The stormy manifestations

gradually subside ; the patients become, for a while, connected in

speech and thought, in order to merge again into cloudiness and



38o EMANUEL S. BRODSKY

restlessness. Not infrequently, even at the beginning of the disease,

there occur lucid periods for several hours or days. The recovery

usually takes place gradually and, as a rule, the patients are quiet

for a long time before they are in a condition to collect their thoughts

or to understand the events. They usually show fatigue when they

converse or write. Exitus letalis is rare. Heart failure, phthisis,

sepsis and the possibility of suicide make the prognosis grave.

The amentia conditions develop most frequently in infectious

diseases which do not develop stormy, namely, after typhoid, artic-

ular rheumatism, smallpox and cholera. The picture is not a uni-

form one. The chief manifestations, as for instance, difficulty of

comprehension and thinking, the sense-falsifications and motor ex-

citement can be of various degrees. However, the disturbances of

associations, and perplexity with quiet depression or mild stupor

is more pathognomonic for the confusion following articular rheu-

matism, while simple sense-falsifications with preserved orentation

and mild confusion is characteristic for phthisis. More pronounced

excitements with hallucinations, delusions and change of moods are

more prominent after typhoid.

The clinical picture can represent many similarities with certain

phases of manic depressive insanity. It is important to note that in

manic depressive insanity we do not see a real confusion. The

patient with confusion derails easily and becomes disconnected be-

cause of impediment of volition, while the depressed manic de-

pressive has simple difficulty in thinking and perceptibility. Vivid

sense-falsifications occur more frequently in amentia than in manic

depressive insanity. The emotional state can be utilized for the

diagnosis. Instead of dejection or anxiety in manic depressive we

meet in amentia with a crying, angry mood, and instead of the

tricky, extravagant or wild happiness of the manic depressive we
find in amentia childish and senseless elation. Furthermore, the

disproportion between the gravity of the disturbance of the per-

ceptibility and attention, in spite of the mild excitement, the cloud-

iness and fatigue, the want of mental vivacity, the silly euphory and

the tractability without energy points to amentia. The vivid ex-

pansive ideas and agitation of the acute confusion could be mis-

taken for that of a paretic. The appearance of command-autom-

atism, the occasional senseless resistiveness and also the obscure

unintelligible conduct of the amentia patient would remind of a

catatonic condition. The distinction is based upon the continuous

perplexity and confusion in spite of the preserved attention in

amentia.



CLIXICAL REVIEW OF SYMPTOMATIC PSYCHOSES 381

C. The Ixfection Exhaustu'e Conditions.—Under the infec-

tion exhaustive conditions we class those psychical disturbances

after the infectious diseases whose essential characteristics repre-

sent an exhaustion of mental activities. While in deliria and con-

fusions we deal with more or less pronounced manifestations of

cerebral irritation, here we meet chiefly or exclusively with psychical

paralysis, which is either transitory or permanent. These conditions

are more an expression of changes of subacute character which

sometimes gradually assume a normal state. The psychical changes,

therefore, either follow immediately the manifestations of irritation

at the climax of the infection, or they develop later in the period of

reconvalescence even without being preceded by the delirious dis-

turbances.

The mildest forms follow the mental and physical debility which

usually take place after a difficult infectious disease. The patients

do not feel free and easy after fever ; they do not recover rapidly,

are easily fatigued, unable to think, to read, write, or to form con-

clusions ; they are indifferent, lie inactively in bed, and are unable to

sit up without assistance. The orientation and consciousness, as

well as the comprehensibility, is preserved ; however, vivid hallucina-

tions appear as soon as we close the light. There appear sometimes

peculiar sensations in the body which are considered grave symp-

toms. The patients are emotionally dejected, frequently morose,

irritable or capricious, with sudden attacks of anxiety which occur

especially at night
;
gloomy premonitions arise : thoughts of ap-

proaching death, suspicions and fear of being poisoned. Self-

accusatory ideas and attempts of suicide are not infrequent. Pa-

tients are word-stingy, very resolved, stuporous, express very few

of their ideas, and only during reconvalescence retail about the past

delusions. They eat very sparingly.

The mildest forms occur after la grippe and articular rheu-

matism, in children after pertussis, tuberculosis and chorea. The

duration is usually several weeks or months. The condition reminds

largely of a nervous exhaustion, yet it is a grave one and does not

yield to bed rest. In a number of cases the process progresses to

complete abolition of psyche. The emotional condition is one of in-

difference or lacrimosity; the patients become inaccessible, declin-

ing, showing at times outburst of rage and profanity, there is some-

times a transitory laugh or elation. The patients are mostly quiet

and mute, or restless and childishly playful. There is command-

automaty, but also resistance when pricked with a needle. The

speech-expressions are usually disconnected and difficult to under-
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stand. The sleep, as a rule, is very disturbed ; emaciation is ex-

treme; often unilateral palsies develop, defects of speech and some-

times epileptiform convulsions.

The duration even in favorable cases can be extended for several

months. Under the marked gain in weight the patient becomes

more active, clearer and more accessible ; he starts to care for him-

self, to show interest in the environment, to occupy himself, al-

though the fatigue continues for a long time. Forgetfulness, irri-

tability and change of moods also continue until complete recovery

taikes place. Sometimes the body-weight increases but without

simultaneous psychical improvement, and a permanent deterioration

takes place. These cases represent dementia of a very severe de-

gree and occur mostly after typhoid, articular rheumatism, erysipelas,

tubercular peritonitis, smallpox, cholera and malaria.

The diagnosis is based upon the history and the course of the

disease. During the period of affectivity it would remind us of a

manic depressive condition, from which it will be distinguished by

the defects and the debility in the domain of emotions. From the

catatonic it is distinguished by the absence of negativismus.

The Endogenous Group.—The endogenous group of the symp-

timatic psychoses represents chiefly autointoxications as the result

of the disturbed function of the viscera. Primarily the cause of

these psychoses may be of exogenous or bacterial origin, so that

the symptoms of this group may be obscured by toxic manifesta-

tions of a different origin.

The chief characteristic of this group is, that the mental dis-

turbances subside simultaneously with the improvement of the

function of the affected viscera or follow the elimination of those

toxins which produced the autointoxication.

The symptomatic psychoses of cardiac type represent two forms

of mental disturbances: confusions and a distinct symptom-complex

which the author denominates as neurasthenia cardialis.

There are other mental and nervous phenomena which occur in

disturbed and broken cardiac compensation, as for instance, re-

flected pain in the arms and chin and fear of impending death with

peculiar restlessness ; coma with epileptiform convulsions occurs in

heart-block. It is not, however, in the domain of this paper to dis-

cuss all these phenomena.

A. Confusions.—I have observed confusions of cardiac type in

acute disturbances of compensation, in acute heart dilatation or in

cases of marked degeneration of the heart muscle. The symptoms

are very pronounced and usually last several days without remis-
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sion. The patients are completely disoriented for time and place,

at times also for person. There are usually no distinct sense-falsi-

fications. The patients are restless, aggressive and have no insight

;

they are emotionally slightly elated, want to go somewhere to trans-

act business or to see their friends. The sleep, is disturbed. The
patients clear up as soon as the compensation improves, they re-

gain insight, become despondent and are likely to express ideas of

tedium vitse or attempt suicide. The conduct becomes normal as

soon as the compensation is sufficiently reestablished. The content

of ideas from the period of confusion could be carried over into

the awakened state when the physical disturbances become more

massive.

B. Neiirasthenia Cardialis.—Neruasthenia cardialis represents

mental disturbances of a more chronic type than the confusions.

The cardiac disturbances may not show any apparent or acute symp-

toms of decompensation. The condition of the heart may be termed

as susceptible to exertions, due usually to poor nutrition of the

heart muscle or to a toxic state of the organism. The author has

seen these forms of mental disturbances in cases of fat degeneration

of the heart, in individuals who went through several attacks of

erysipelas facialis, in septic processes and in children five or six

years of age whose history was crowded with different virulent

contagious diseases. In all these cases we may not find any val-

vular involvement. The patients are oriented in every respect; the

adults are introspective, despondent, sleep is disturbed and terrify-

ing dreams take place. Fear and premonition of death with slight

precordial distress are sometimes the chief symptoms. The patients

are afraid to be left alone for fear of death, they cannot think, don't

care for food or believe themselves dead and sometimes attempt sui-

cide. The children are overemotional, crying or laughing easily,

are restless and usually undernourished in spite of apparent normal

color and normal intelligence. Marked improvement takes place

after rest is instituted and digitalis or arsenic is administered.

The mental disturbances of renal type represent, besides those

usual manifestations, as for instance, coma, epileptiform convul-

sions and melancholic conditions, also certain fear conditions of an

acute character. The patients are terrified by illusions or hallucina-

tions of sight and illusions of hearing; the orientation is preserved

almost in all fields. The patients are afraid that they are going to

be robbed and that their money will be taken or that their children

are going to be executed ; the}' are afraid that something is going to

happen to them and attempt suicide at every opportunity. They
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take food with difficulty and nutrition suffers markedly. The pa-

tients do not express any distinct delusions and usually recover in

the course of two or three weeks. These cases occur in those kid-

ney disturbances where the specific gravity of the urine is not fixed

and where the patients respond to eliminative treatment.

The patients with psychoses of diabetic type were moderately

depressed with slight changes of moods. Orientation and memory

was good, speech connected. They complained of having dreams

or visions, that they " were tempted by the devil to commit suicide,"

manifested evidences of auditory hallucinations and expressed ideas

of persecution. The mental attitude is that of a mild paranoic with

unsystematized ideas. The patients sometimes worry about dif-

ferent matters and are inclined to depreciate themselves. Marked

enlargement of the ego was never present. Insight into their con-

dition returns when the patients improve.

The psychoses of hepatic type showed impaired orientation for

time, place and person. Lack of insight, failure of attention with

impaired sensibilities is usually marked. The memory field shows

some changes with a tendency to fabrications. Hallucinations or

delusions were not present.
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Chapter II. Etiology and Symptomatology

Continuing our consideration of the etiology of the war neuroses,

using this term in its broadest sense as designating those disturbances

of the nervous system occasioned by war, not associated with organic

lesions, we may present the findings of J. Rogues de Fursac,^ a

prominent French neuropsychiatrist. Regarding the nomenclature,

he says that we might group these conditions together under the

name " traumatic psychoneuroses " or better still " emotional psy-

choneuroses." The etiology of the emotional psychoneuroses, he

states, is simple : They require two factors : ( i ) a predisposed soil

in the shape of an unduly emotional constitution; (2) an emotional

shock. The traumatism is nothing, the emotion is everything. If

emotional psychoneuroses frequently follow a traumatism, it is be-

cause the circimistances producing the emotion can also produce a

traumatism ; but the latter may be lacking without the psychic and

nervous symptoms being thereby modified in the least. Instances of

emotional psychoneuroses due solely to an emotion are not rare in

the clinic. I can cite one in a young girl who, while imprudently

crossing some railroad tracks, just missed being crushed by a train,

but escaped without a scratch, and in whom, nevertheless, a psycho-

pathic state developed. Emotional psychoneuroses have been seen

following great catastrophes (serious railway accidents, the Mes-

sina earthquake, the great explosion in Jena, etc.). But it is mainly

in the course of the present war that cases of this sort have increased.

Emotional War Psychoneuroses. {So-Called Shell Shock.)—
Explosions of projectiles or mines are capable of producing in sub-

1 Traumatic and Emotional Psychoses. So-Called Shell Shock, by J.

Rogues de Fursac, M.D., formerly chief of the clinic at the Medical Faculty
of Paris, pliysician-in-chief of the Public Insane Asylums of the Seine De-
partment. Translation by Aaron J. Rosanoff, Major, M. C, U. S. Army.
Published in the American Journal of Insanity, Vol. LXXV, No. i, July, 1918.
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jects, showing outwardly no wounds or only insignificant wounds,

neuropsychic symptoms more or less severe and lasting. In the ma-

jority of these cases there is no external violence, no hemorrhage,

no sign whatever of any organic lesion. The victim of the explosion,

generally an excessively emotional subject, exhausted by hardships

of the campaign, perhaps just recovered from a more or less severe

illness, loses consciousness. For two or three days he remains in a

state of confusion most often accompanied by dreams. Then he be-

comes lucid, but remains asthenic, emotional, living over again in

his dreams his past terrors, and complaining of headaches and dizzi-

ness. This state may disappear in a few days, or it may persist for

weeks or months, with or without complicating functional symptoms

centering upon some organ, region or function (deaf-mutism, paral-

yses, contractures).

These conditions, of which some have tried to make a sort of

psychoneurosis peculiar to war, were at first attributed to cerebral

or cerebrospinal concussion ; hence the expression shell-shock by

which they have been designated. This interpretation is erroneous

and the concept of concussion in relation to cases of this sort inap-

propriate. It can be readily demonstrated that the real cause of

so-called shell-shock is not a concussion but an emotion.

Two soldiers fall sick, one following the explosion of a shell, the

other following a violent emotion, for instance, the death of a close

friend, killed suddenly beside him, as happened in a case I have

seen. The first would be a case of shell-shock, in the improper

sense in which this term has been used, the second an emotional psy-

choneurosis. Here surely are two etiological factors very different

at least in appearance. Yet, passing into the clinical domain, as one

tries to determine in what respect the cases are dift'erent, one is

greatly embarrassed in the attempt. The symptom picture is the

same. There will be the same course with the same prognosis, sub-

ject to the same contingencies; there will be the same sequelae,

amenable to the same treatment.

Now, identical effects necessarily imply that under a seeming

etiological duality is hidden a deeper unity. In the particular case,

the explosion and the emotional shock could not translate themselves

into the same clinical formula except through the intervention of a

common factor. This common factor exists and is none other than

the emotion itself.

The explosion has not only physical effects, but also a psychic

one, which consists in an emotional shock. In certain cases this

emotional shock dominates the situation to the point of being alone
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responsible for the neuro-psychic symptoms which a hasty and super-

ficial consideration at first placed in a relation to cerebral concussion

and it is because both give rise to an emotional shock that the ex-

plosion of a shell and a terrifying sight find expression in the same

syndrome. The war psychoneuroses which have been called shell-

shock are nothing but emotional psychoneuroses, and they might best

be studied under the name " emotional war psychoneuroses."

The etiology of the emotional war psychoneuroses comprises, ac-

cordingly, all the factors capable of producing an emotional shock

:

explosions of projectiles (shells, bombs, aerial torpedoes, hand

grenades), mines, anmiunition stores; terrifying sights (cadavers,

conflagrations, etc.) ; imminence of danger; death of comrades and

injuries (wounds, contusions, sometimes concussion in the correct

sense of the word), for the most part not of a serious nature.

These different factors, whether acting alone or in combination,

show no efficiency except as they light upon a soil prepared in ad-

vance to undergo their action, a predisposed soil. The predisposition!

results most often from a constitutional defect consisting in emo-

tional instability. " The individuals destined for shell-shock are,

before all, the emotionally unstable in whom the constitutional pecul-

iarity has mostly manifested itself in their lives at occasions of pain-

ful emotion, and who react to events of the war as they have reacted

to events of ordinary life, but in a manner infinitely more intense,

because the excitants are infinitely more powerful."-

This constitutional instability may be accentuated, and even its

place at times taken, by all external causes of debilitation of the

nervous system: infectious diseases (typhoid fever or simple diar-

rhea), exhaustion, sometimes a previous explosion or emotional

shock. It seems, in the last case, as though there might be a sum-

mation of emotional eft'ects. I have eited in collaboration with Gil-

bert Ballet, the case of the Zouave who, thrown once by the explo-

sion of a shell, escaped with a little dizziness and headache, but re-

mained nervous and irritable, and three months later, after a second

explosion, presented a typical emotional psychoneurosis."

Before psasing on to a consideration of the symptomatology of

these conditions, we may pause a moment to note what MacCurdy
has said of the influence of fatigue in the etiology of the war

neuroses.

" The first sign of an approaching neurosis is fatigue. The word

sign, rather than symptom, is used because fatigue as such is a con-

dition which is completely removed by rest, and rest of quite brief

2 Gilbert Ballet and J. Rogues de Fursac, Les psychoses commotionnelles,
psychoses par commotion nerveuse et choc emotif. Paris medical, Vol. 6,

No. 7, Jan. I, 1916.
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duration. For the neurosis, fatigue is of importance, as it is the

ahnost universal occasion of the dissatisfaction with his work which

leads to a breaking down of the soldier's adaptation and the develop-

ment of more permanent symptoms. The conditions producing

fatigue are both physical and mental. Those on the physical side

are the obvious ones of long hours of duty, combined often with

irregularity of meals, shortness of water, exposure to extremes of

temperature, constant wetting, etc. Although these factors need no

detailed consideration on account of their obviousness, their impor-

tance in producing fatigue cannot be too strongly emphasized. Im-

portant as they are, however, they are probably of less influence in

the production of neurotic fatigue than are the purely mental influ-

ences. The most common and important of these is the strain of

continuing in a dull routine that demands a constant alertness, a

speediness of decision, complete self-confidence and a spontaneous

eagerness. And this mental attitude must be maintained hours, even

days, on end, without sleep, often without the distraction of food,

and in the face of constant danger. Other, more personal, factors

contribute to the development of fatigue. A man, for instance, may
be placed under the authority of someone who is antagonistic to him

and makes everything as difficult as possible. This naturally leads

to distrust, and once a man's confidence in his superiors is lost it is

soon impossible for him to disregard the strain under which he

suffers. Many men, too, have peculiarities that make them sus-

ceptible to particular discomforts. Such things as the presence of

vermin, and the frequency of bad odors, particularly where there

are many unburied bodies, are factors of no mean importance in

slowly disheartening the soldier. In fact, one can safely say that in

view of the many external physical difficulties, a soldier can be kept

in the best mental condition only when he is not irritated by things

which affect his special sensibilities, and most important, when he

feels socially comfortable with his mates. Not infrequently the

death of a close friend or comrade may be the signal for the stress

of warfare to make its effects known. Civilian life does not favor

the development of fatigue to anything like the same extent as does

the stress of war.^

Relative to the discussion of fatigue there are a number of dif-

ferent factors which are greatly stressed by the literary writers of

the war but are too lightly passed over by the devotees of science.

The titanic character of the explosive forces has never before been

as great and not enough attention has lieen ])aid to the shock effects

' War Neuroses. Joliji T. MacCurdy, Lieut. M. R. C, U. S. A. Psy-
chiatric Ikilletiu, July, 1917.
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of the enormous vacua that these heavy explosives have induced and

the results that have followed because of the changes in the atmos-

pheric tensions in their effects upon the dissolved gases of the tissues

and in the blood. While from one point of view it may be main-

tained, and with a certain amount of justice, that this type of modifi-

cation of function should not be here considered because of the great

tendency that there may be under such circumstances to develop

definite tissue changes and hence these cases are not truly emotional

;

in a deeper and more intrinsic sense the nervous system, and the

entire body for that matter, should not be parcelled out into this

tissue and that tissue, and a dilTerentiation of functional loss posited

on the ground of such separation. It cannot be too definitely stated

that there are no dividing lines in bodily functioning and what affects

one part of the body is bound to affect all. Hence to attempt too

rigidly to confine the discussion to )io organic, some organic and all

organic is not in conformity with the facts and ends in futile disa-

greement. Behind every functional change must reside some change

in the molecvilar or in the structuralized form of the tissues. Run-

ning through every organic injury there still may be found the psy-

chic element, and in the long run the most organic of lesions will

have to have its proper psychotherapy continuously applied if ulti-

mate recovery is to result. This is being more and more emphasized

in all of the recent formulations and should be stressed at this point

before the subject of etiology is disposed of.

From the very beginning of the war the amounts of explosives in

the individual charges has been mounting rapidly. A study of the

figures here but briefly indicated shows this. Thus the shell of the

German //, weighing 7.175 kilos, at the beginning of the war con-

tained about 0.165 k. of tolite, and the French 75 contained 0.825 k.

of melanite. The German cannon of 130 and 150 utilized in the

early battles shooting 14 to 15 kilometers with shells of 40 to 50

kilos contained 3.270 to 4 k. of explosives. The heavy 150 com-

monly employed used a charge of approximately 4.8 k. of picric acid.

As for the mortars, which were largely utilized for the destruction

of battlements and fortifications of all kinds, the German 210 jand

280 carried shells with at least 16 to 17 k. of explosive. The Aus-

trian mortars of 305 carried projectiles weighing 417 kilos, con-

tained 40 kilos of explosives and later 60 kilos. The mammoth
mortar of 420 carried a charge of about no kilos of explosive. In

the beginnings of the combat the larger number of German pieces

with their larger charges were opposed by much smaller batteries

on the part of the French with smaller charges and the result was
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that the French suffered much more than their opponents from

shock accidents. Indeed in the earher German literature this was

used as an argument that the French were a neurotic and psycho-

pathic race and were degenerating. Such types of reasoning were a

natural byproduct of the earlier stages of the campaign and the real

reasons were overlooked. The shocks were greater by reason of

the differences in the amount of explosives used.

As the number of batteries and the field pieces augmented, how-

ever, the amounts of explosives ran up and the opposing forces more

adequately balanced, the percentages more closely approached each

other. By 191 5 the 500-kilo shells with 150 kilos of explosive be-

came commonplaces. But apparently these more heavy engines of

destruction were not responsible for as much damage to the average

soldier's nervous system as the so-called artillery of the trenches.

The minenwerfers, torpedoes, bombs, etc., were responsible for the

greater number of shock cases. Fifty to 140 kilos of cheddite are

utilized in some of the trench torpedoes, and according to the testi-

mony of Leri and others were responsible for more than half of the

severe commotion and contusion cases. In consicjering the vacuum

capacity that these large charges are capable of bringing about it

should be recalled that on explosion the liberated gas for fulminate

of mercury, for instance, occupies 27,000 times its volume of original

substance. For nitroglycerine 9,000 volumes are to be reckoned.

This immense volume of gas develops pressures which readily reach

the surface pressures of at least 70,000 pounds to the square centi-

meter. Thus the gas pressures alone can be considered almost as

if it were a solid projectile, as such gas blasts are truly "breaking,"

destroying even solid rocks. It is no wonder then that even at great

distances the eft'ects upon the nervous tissues should be so disas-

trous. And furthermore it is no wonder that the organic element

in these shock cases should receive very serious consideration. As

neurologists know, this contention has been that of ^Nlott, from the

very beginning and it should always be held in mind even if the par-

ticular patient under consideration does not present the more evident

signs of concussion. Whereas a rough general grouping such as

Leri's into the commotione. contusione and emotione has great prac-

tical advantages, it should be borne in mind that nearly every patient

will present a melange of varying proportions of each of these sepa-

rable concepts, and as already pointed out the clinical picture will

vary from the trenches to the ambulance stations and to the base

hospitals.

One of the most practical aspects in the study of these types of
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cases caused by the production of vacua is the development of many
curious conditions alHed to the type of case seen in the workers
under gas pressure—the so-called caisson disease types. These
have been very frequent and their study is especially illuminating.

In a large number of the returning war neurosis patients extended
enquiry and very minute and careful examinations will reveal this

important etiological factor, often hid in a host of other factors.

In the explosions of mines, in which sometimes as much as 40,000
kilos of explosive have been discharged at once, the severest type of
" caisson " cases have been observed. They also are more apt to be
found when a shell explodes within a more or less solid dugout or

cellar.

Fortunately, however, for the mass of soldiers the laws govern-
ing the distribution of gas pressures from explosives are such that in

spite of the terrific nature of these explosions very simple protection

may be sufficient to enable the trained soldier to avoid the conse-
quences. Thus it is in the open plain and at short distances from
the exploding shells that the commotions of the nervous tissues take
place which in larger or smaller degree determine the shock conse-

quences. They are rarely found in the trenches unless the " obus
"

falls directly in the trench and they are exceptionally found in the

dugouts. It is largely by reason of these facts that commotion from
these enormous explosive charges is comparatively rare, and accord-
ing to the reports from many sources much rarer than the largest

of all the classes, the more truly emotione, with which they are

largely confounded and which as has been pointed out rightly con-

founded, for it were infinitely better to consider every patient as sick

and treat him accordingly than to assume the very superficial attitude

that they are all pretenders, a tendency all too common among the

inexperienced.

Before closing this section on the etiology of the war neuroses

one other feature requires brief mention. Those already discussed

by no means exhaust the subject, for to do this, as has been said,

would require many volumes, but a word should be said about the

constitutional background of the potential and actual war neurotic.

We shall not attempt any exhaustive analysis of the many facts

which the pre-war studies have thrown upon the many heredity

factors which summarized make up the constitutional background.

We desire only to indicate the trend of certain recent studies which
will undoubtedly be of great service in the future in aiding the

recognition of the future neurotic. The rapid and accurate methods
of neurological case examination have been of great service as well,

but for the ascertaining of a number of valuable facts relative to the
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constitutional backgroimd methods of rapid case examination have

yet to be evolved. The lengthy and complicated personality tests

are not applicable save for special material and for certain definite

types of problems, the study of officers, for example. There still

remains a problem of immense importance. Will it be possible by

objective methods of case examination to determine poor nervous

and mental integration? This is a question which cannot yet be

definitely answered. There are indications, however, that a proper

valuation of the many growth factors, which are to be learned from

a careful study of the vegetative functions of the nervous system

and especially of its endocrinous functions,' will reveal many criteria

which will answer this question to advantage. A study of the endo-

crinous functions then will bring out many subtle growth factors

which carry one directly into the field of the constitutional back-

ground much more rapidly than the study of hereditary data.

For it has to be remembered that careful inquiries into the family

histories of all peoples, healthy as well as sick, have shown that the

preponderance of sick heredity for the mass of the neuroses and

psychoses is but a trifle more than that for healthy individuals. We
can obtain little light in this direction, in fact we get a lot of con-

fusion. Direct examination of endocrinous anomalies however

throw a lot of light on the most important functions of the nervous

system, that of metabolic balance, which is a necessary prerequisite

for healthy mental functioning. Special attention should be given

to status lymphaticus primarily. In this field may be traced the

successive steps which lead to a healthy or an unhealthy balance of

growth factors. Faulty compensations here lead to maladjustments

in other endocrinous gland activities and a group of anomalies in

growth trends mav be traced where in one or another instance the

compensatory activities bring out defect states which are of para-

mount importance in estimating whether the individual is going to

have the necessary material equipment to carry out the desired and

imperative mental tasks. W'ith a defective lymphatic evolution too

much stress will fall now on one system now on another. The

thvroid may break down under the S. O. S. call, or tlie adrenal

system will need the accessory help of the ]Mtuitary. The minor

maladjustments which have been trying to adjust up to the age of

twenty leave their indubitable earmarks in bodily structure, and out

of these minor signs of already achieved adjustment or of com-

pensations in the making, may be read the signs of potential nervous

disaster when the stress becomes more than the macliine will l)ear.

This feature cannot be stressed here at greater length ]nn will

be considered anew in the section on the symptomatology.
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Symptomatology

iMacCurdy has divided the war neuroses into anxiety hysteria

and conversion hysteria. There are of course many mixed and

borderhne cases which do not fit into either of these two large

groups, but nevertheless this classification is useful in studying the

clinical pictures.

In the anxiety group there are certain ])renionitory symptoms.

These are a feeling of tenseness, a restless desire for action or dis-

traction, irritability, difficulty in concentration, and a tendency to

start at any sudden sound (without fear), the sound being usually

that of exploding shells. This reaction of nervous starting is so

common that it is universally known by the officers and men as

" jumpiness." The nocturnal symptoms are even more distinctive.

There is great difficulty in getting to sleep, with a long period of

hypnagogic hallucinations. Whatever has been the dominating ex-

perience of the day appears in troublesome vision before the eyes of

the soldier, who, although knowing that what he sees is not actually

there, is still unable either to go to sleep or to awaken himself suf-

ficiently to banish the visions. The only emotional reaction is a feel-

ing of irritation with restlessness. Fatigue as such does not seem

to produce fear. When sleep does come, it is often troubled by re-

peated dreams of the occupational type, where the soldier is trying

to do whatever was his task during the day, is having constant dif-

ficulty and meeting with no success in accomplishment. The sleep,

too, is frequently interrupted by the man suddenly awakening with

a jump, although he is not conscious of this waking being the result

of any incident in his previous dream. As a result, he gets many

less hours sleep than he expected, and little benefit from the sleep

he does achieve. He awakes in the morning more tired than when

he lay down, feeling slow and unwilling to assume the duties to

which he has to force himself.

When this situation has continued for some time and become

cumulatively worse, fear develops and also horror of the sights

around him. Both of these are signs that the war sublimation has

failed. The soldier finds himself, when alone and not mentally oc-

cupied with his duty, thinking of the horrible sights he has seen. He
dwells obsessively on the difficulties which surround him, on the

frictions he may have with brother or superior officers, and cannot

keep his mind away from the possibility of injury. At this stage any

sudden strong emotional shock such as a nearby explosion of a shell

or bomb, some ghastly sight or other trying experience, is sufficient

to precipitate the neurosis.



394 CHARLES ROCKWELL PAYNE AND SMITH ELY JELLIFFE

A brief summary of the ordinary symptoms of such cases may
be taken from de Fursac: There is first an acute state of either

stupor or excitement, usually accompanied by hallucinations and

delirium. To this stage belongs also the state of mental confusion

and to this stage alone, for, in the majority of cases, when the mental

storm has subsided, the patient ceases to be confused ; he is simply

depressed, or, in brief, a psychasthenic. This first period lasts only

a few days. It often ends suddenly, leaving a period of total blank

in the patient's memory. The succeeding phase is characterized by

three fundamental mental alterations : psychic inhibition, hyper-

emotionalism, and abnormal activity of the imagination. Under in-

hibition may be classified psychic impotence, the various forms of

amnesia, nervous and sensory anesthesias and hypesthesias, general

muscular anesthesia, affections of movement and speech, and the

functional paralyses of which mutism is a form. Under hyperemo-

tionalism belong states of anxiety and worry, sometimes accom-

panied by paroxyms, together with all the organic disorders attend-

ant upon violent feeling, such as tremor, respiratory vasomotor

affections, vertigo and convulsions. To overactivity of the imagina-

tion may be attributed bad dreams, somnambulism, and episodic

hallucinatory crises, the last comparatively rare. This overactivity

of imagination is essentially centered upon the events of war. Bom-
bardments, beating of drums, bayonet charges, the slain on the field,

form the background of almost all the dreams and hallucinations.

Hyperemotionalism and exaltation of the imagination give to the

shock syndrome its distinctive character and differentiate it from

ordinary psychasthenic states, with which it might be confused, were

they compared on the basis of inhibitory characteristics.

This outline of symptomatology shows that shell shock is only

emotional shock intensified and fixed. The study of these states

of mind is simply a study in the pathology of the emotions, of such

conditions as have been found before the war following railway ac-

cidents, mine explosions, earthquakes and all great catastrophes of

such a type as to destroy the equilibrium of natures already unstable.

Traumatic psychoneuroses resulting from injuries received in indus-

trial accidents and those of civil life often present the same syn-

drome, sometimes in as perfect and dramatic a form as in the pathol-

ogy of war.*

* Abstract of de Fursac's article by Mabel Webster Brown in Mental
Hygiene's Collection on " Neuropsychiatry and the War."

{To be continued)
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Head, H., and Riddoch, G. The Automatic Bladder, Mass-Reflex,

AND OTHER PROBLEMS. [Brain, 40, I917.]

The British Medical Journal commenting editorially says that the

advance of medicine depends partly on clinical experience and largely

on special investigations carried out in laboratories, both in direct rela-

tion to disease and on other lines. It is now generally recognized that

pure physiological research undertaken to increase scientific knowledge,

though not at once obviously applicable to the needs of medical prac-

tice, sooner or later makes the clinician its debtor. On the other hand,

the work of the active physician and surgeon, though often of help in

elucidating the problems of physiology, is rarely of such an exhaustive

and far-reaching character as that of Dr. H. Head and Dr. G. Riddoch

recorded in the current number of Brain. Clinical research of this

kind demands a special training and a devotion of time and energy that

are only exceptionally available ; it is therefore of peculiar value, and to

some extent may redress the balance of debt to our physiological

colleagues.

Utilizing the unexampled opportunities afforded by the casualties of

the war for an intensive study of the phenomena of gross lesions of the

spinal cord. Dr. H. Head and, under his inspiration. Dr. Riddoch, the

medical officer in charge of the Empire Hospital, Vincent Square, have

carried further Professor Sherrington's work on the decerebrate

animal, particularly as regards the problems of postural coordination.

While the object of the authors is to consider the physiological prin-

ciples underlying the clinical manifestations, the practical outcome of

their careful observations on these paraplegic patients is very important,

especially as regards the vesical condition which has such an essential

bearing on prognosis. After a severe spinal injury complete retention

may, if a catheter is not passed, be -succeeded by cystitis and death before

any signs of the complete act of automatic micturition can occur; if a

catheter is passed, so that overdistension and infection of the bladder

are prevented, retention usually passes off, and eventually the bladder

automatically empties itself. The bad effect of overdistension of the

bladder must be borne in mind in washing out, for considerable pres-

sure, such as may be obtained by raising the vessel to a height of several

feet above the bed, easily overcomes the contractile power of the

395
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bladder and so only adds to its contents. The " automatic bladder " may

in favorable circumstaces—namely, the absence of cystitis, toxemia, and

fever—become established after a complete transection of the cord and

also after complete destruction of the cauda equina ; but there is the

essential difference that when the automatic bladder exists independently

of the spinal cord it is impossible to influence it reflexly by stimula-

tion. The subject of the innervation of the bladder and urethra is

reviewed by Dr. Fearnsides as an appropriate introduction to these

observations.

When the control of a segment of the spinal cord is removed by a

complete division, the discriminating and specific character of a normal

reflex, such as the scratch reflex, is lost, and after the shock has passed

off the lower part of the cord gradually regains its reflex activity, which

is now uncontrolled; as a result stimulation leads to widespread dis-

charge of motor energy overflowing into visceral channels; thus, stimu-

lation of any part of the skin of one lower extremity, or even of the

abdomen, may lead to characteristic flexor spasm extending to both

sides, evacuation of the bladder and rectum, and excessive sweating.

In this reflex the bladder is emptied when it contains less than half the

amount that the automatic bladder usually discharges; and this "facili-

tation " of the automatic bladder is a good index of the widespread

effect of a stimulus, and is seen only when the postural reflexes are

absent, as in complete division of the cord. The excessive sweating

—

a remarkable feature of these cases—is due to activity of the nervous

system below the lesion in the cord, and can be excited by almost any

stimulus sending afferent impulses into the cord below the lesion, such

as scratching the skin, washing out the bladder, or an enema. The
massive or " mass-reflex " is part of the primitive protective reflex to

pain, and not part of the normal postural reflex, whereas in cases of

incomplete division of the cord the lumbar centers may still be inhibited

by the pre-spinal centers and the postural reflexes persist.

In his complementary article on the reflex functions of the completely

divided spinal cord in man (based on eight cases proved at operation)

compared with those associated with less severe lesions, Dr. Riddach
shows that the clinical pitcure hitherto given as characteristic of a

complete division of the cord is imperfect, and describes three stages:

(i) of muscular flaccdity. corresponding with the period of deep de-

pression from " spinal shock." and lasting from one to three weeks, with
absence -of superficial and tendon reflexes, toneless muscles, and reten-

tion of urine and feces; (2) of reflex activity, with the mass-reflex;
and (3) of gradual failure of the reflex functions of the isolated spinal

cord due to toxic febrile complications; the mass-reflex is no longer ob-

tained, and the reflexes disappear, the extensor tendon jerks going first.

There are no manifestations absolutely diagnostic of anatomical divi-

sion of the cord, but some cases of severe damage to the cord with
abolition of motion and sensation and with automatic action of the
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bladder and rectum show certain manifestations not present in cases

with proved anatomical division of the cord. Movements of the flexor

type were the only primary motor reactions observed in complete tran-

section, whereas in the contrasted group of cases the involuntary move-

ments may simulate progression or be entirely extensor. The clinical

picture in complete division of the cord resembles that described by

Babinski and Walshe as " paraplegia in flexion," and is comparable

with that of the '" spinal " animal, while their picture of " paraplegia in

extension " is like that in the less severe spinal injuries, and comparable

to that of the decerebrate animal.

Riddoch, George. Hypotonia and Trophic Changes. [Section of

Neurology of the Royal Society of Medicine. January 24. B. M. J.]

Captain George Riddoch contributed a paper on muscular hypotonia

and changes in nutrition associated with lesions of the posterior columns

of the spinal cord and the posterior roots. Defining reflex muscular

tone as postural contraction (Sherrington), he pointed out that tonus

was found in those muscles which maintained the animal erect; it de-

pended upon a reflex system excited by afferent impulses arising during

tension and stress from muscles and tendons. The controlling centers

of this system were situated in the mid-])rain, pons and medulla. The

activities of this system were adjusted through impulses from the laby-

rinth and by the cerebellum. The peripheral fibers ran in the deep

muscular nerves. Hughlings Jackson taught that rigidity of the affected

limbs in cases of hemiplegia was due to unantagonized cerebellar influ-

ences. The activities of this reflex mechanism might be entirely uncon-

scious. Head and Thompson stated and emphasized that " sensation

may never be evoked until some disturbance of equilibrium produces im-

pulses which, passing up sensory paths, reach the highest centers con-

cerned with sensation." Their findings suggested the close association

through collaterals of the posterior columns and the afferent cerebellar

tracts. Whenever hypotonia followed lesions of the posterior columns,

it was always associated with defective appreciation of space: but in

hypotonia resulting from lesions of the posterior roots, at a level wher.e

all sensory impulses were still in their primary grouping, all aspects of

sensation were affected, and the area of sensory loss was determined

by the number of the roots involved. Captain Riddoch quoted instances

of cases to show that by an investigation of the condition of sensation in

the affected parts the level and the extent of the lesion giving rise to

the hypotonia could usually be determined. He described some of the

trophic and vasomotor changes frequently observed in the affected hands

after injury to the posterior columns of the spinal cord in the region

of the cervical enlargement; in character these changes closely re-

sembled the associated trophic and vasomotor changes found in cases of

causalgia of the median nerve. From the sensory picture of the hands
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he adduced that trophic and vasomotor changes of this type were due to

damage to the posterior roots involving the " visceral " afferent sym-

pathetic fibers belonging to the sympathetic nervous supply of the hand,

and not to any injury of the spinal cord. The afferent fibers of the

sympathetic involuntary nervous system probably had more or less the

same regional distribution as the efferent fibers, and passed into the

spinal cord by the segmentally corresponding posterior nerve roots.

Such facts might explain the minimal nutritional and vasomotor changes

in the legs and feet after injury to the lower lumbar and sacral posterior

nerve roots, where hypotonia was present and sensation was definitely

affected but not completely abolished.

Retif, Edouard. Physiological Research on the Semi-lunar Gan-
glia. [Compt. Rend. Soc. de Biol., 1918, LXXXI, p. 82.]

The chief results of the writer's experiments on the semi-lunar

ganglia of rabbits and dogs are as follows: (i) Removal of the left

semi-lunar ganglion of rabbits gives merely temporary diarrhea and

slight wasting; (2) bilateral removal of the semi-lunar ganglion, or

removal of the right ganglion, has always given symptoms followed by

death in hypothermia; (3) this post-operative terminal hypothemia is

connected with hypoglycemia; (4) extirpation of the semi-lunar ganglia

gives a great loss of body weight; (5) all of the operated animals have

had diarrhea, usually intermittent, and sometimes appearing but slowly.

The presence of this diarrhea and the constant great wasting leads

Retif to think that solarectomized animals are in a state of dyshydration.

Leonard J. Kidd (London, England.)

Berti & Roncato. Glycogenic Function and the Vegetative Nervous

System. [Gazzetta degli Ospedali delle Cliniche, May 5, 1918.]

Livestigations undertaken at various times and places have con-

curred in establishing the nervous regulation of the glycogen function

of the liver through separate fibers belonging to the two divisions of

the vegetative nervous system. These prove to be the fibers of the

sympathetic which exert the secretory influence and those of the cranio-

sacral [autonomic] division, that is in this instance of the vagus, which

inhibit this action. Berti and Roncato devote several columns to a dis-

cussion of these experiments and their mutual confirmation of results.

The school of Von Noorden base certain conclusions in regard to hepatic

glycogenesis upon Langley's hypotheses supported both by clinical and

pharmacological experience. They believe that this function is pro-

moted by the sympathetic and inhibited by the vagus. They find that

adrenalin, which excites the organs supplied by the sympathetic fibers,

produces hyperglycemia and glycosuria, irrespective of the diminution

of the consumption of glycogen and that this glycosuria can be arrested

by pilocarpine, which is stimulating to the organs supplied by the auto-

nomic system, here the vagus. Moreover, in some cases, the uncertainty
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being apparently dependent on individual variation in tone, sympathetic

or autonomic glycosuria can be caused by the administration of atropine,

which acts to paralyze the organs supplied by the vagus. Researches

definitely applicable to the glycogenic output of the liver have been

made first by Vasoin and later confirmed by Farini, and again, with

possible source of error removed, by Berti and Roncato. These experi-

ments were made upon frogs in which in one group the vagus was cut,

in the other it remained normal. At hibernating temperature in the

frogs with cut vagus there was no evidence of change in the amount

of glycogen retained in the liver or in the weight of the liver after

several days' observation. In those frogs, however, which were roused

from their dormant condition and kept in a higher temperature for

twenty-four or forty-eight hours—both periods of time were tried

—

there was a marked difference. In those with severed vagus the

diminution in the amount of hepatic glycogen was much greater than in

the normal frogs. Also the weight of the liver in the vagotomized

frogs diminished in far greater proportion than in the normal ones.

These experiments served to estabilsh the theories of the inhibitory

action of the vagus upon this function of the liver. The vagus inhabited

the transformation of hepatic glucose, which was promoted by increase

of temperature. Evidently it contains glycoinhibitory fibers.

Ramond, F. Dyspepsia Syndromes. [Presse Medicale, June 20, 1918.]

In this article the authors would compress the vast agglomeration of

dyspepsias into about four syndromes. He speaks of vasomotor, cyclic,

inverse and combined types. In the vasomotor type,, eating especially

at night, may be followed immediately by congestion of the face, cold

feet and hands, sometimes headache, dizziness, with or without tinnitus,

tachycardia, lassitude, dilated pupils, etc., all vasomotor disturbances of

the vegetative nervous system functioning. The treatment should be

addressed to that branch of the veegtative reflex are mostly involved.

Belladonna is the most efficient, with hydrothehapy and hygiene. The

cyclic type, includes a vasomotor phase but it follows the meal immedi-

ately, there is usually an interval of fifteen minutes or more. After

the vasomotor phase, a few minutes or more, and an interval of one or

several hours, pain develops. It may be like a colic, and may radiate.

This pain is probably of inflammatory origin. The third, the in inverse

type, in which pain comes on at once after the meal or after the first

few mouthfuls, with possibly nausea and vomiting for a few minutes

or half an hour and then these censations subside, disappearing in the

course of fifteen minutes, leaving vasomotor symptoms. The epigastric

and xiphoid points are tender and also two points on the left side, at

the junction of the cartilages of the eighth and tenth ribs and at point

on the outer margin of the rectus two finger-breadths above the trans-

verse umbilicus line. The congestion or gastritis in this type is in the

upper portion of the stomach, while in the preceding type it is in the
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jbwer portion. The disturbances in this inverse type seem to be mainly

of toxic origin, from abuse of alcohol, from gas poisoning. A fourth

type is a combination of these two. The abundant psychogenic features

in many dyspepsias is apparently a terra incognita to this clinician and

citiates the entire article.

Mouriquand, G-., Boncliut, L. War Dyspepsia. [Presse Med.. 26,

1918, No. 28.]

These authors analyze 200 dyspepsias occurring in soldiers. Of

these, no were flatulent, while in the others pain or vomiting predomi-

nated. All the patients were young and robust. The majority were

from rural distircts. and the many exciting factors, plus homesickness,

had been factors in their digestive disturbances. There were few city

men among them. The emotional nervous element was the predomi-

nant note. The roentgen findings were normal as also the chemistry

of the stomach. They are true gastric nemoses and military surgeons

should get wise to their possibility; else treated as organic disorders,

they become hospitalized.

Raymond, F., Carrie, A., and Petit, A. Vegetative Nerve Disturb-

ances AND Dyspeptic States. [Bulletins et memoires de la Societe

medicale des hopitaux de Paris, January 24, 1918.]

These collaborators have described a vegetative nerve syndrome

charcaterized by vasoconstrction in the extremities, causing more or

less cyanosis and coldness of the hands and feet ; facial vasodilatation

with flushes and redness of the skin; often tinnitus, flashes of light,

dizziness, and a sensation of intracranial throbbing; exaggerated sweat-

ing, especially in the extremities ; attacks of tachycardia and instability

of the pulse ; dyspneic sensations without increased respiratory rate but

with deep inspirations followed by prolonged sighs ; fibrillary tremor of

the fingers, occasionally with tingling or numbness, and a high degree of

susceptibility to emotional reactions. Sympathetic dyspeptic symptoms

may either be superadded to the typical sympathetic syndrome or occur

secondarily in true dyspeptics. The characteristic sympathetic dyspeptic

symptom is a painful sensation of fullness and gastric distention, closely

following a meal or beginning even during the meal, and lasting fifteen

to thirty minutes or at most an hour. Generally no actual distention can

be detected by inspection palpation, or measurement. Usually there is

marked temporary sensitiveness of the epigastrium, and frequently a

general lassitude persisting throughout the period of gastric digestion.

In the secondary cases the underlying gastric disorder may be of almost

any type: hyper or hypo conditions, atony with ptosis, different forms
of gastric ulcer, etc. The typical immediate postprandial discomfort,

together with some of the other sympathetic manifestations, are like-

wise witnessed in these cases. Between the two groui)s referred to

occur a number of intermediate cases, in some of which chemical ex-
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aminations and radioscopy are alike negative in spite of pronounced

burning or cramplike, inconstant, and nonperiodic pain. This condition

may be likened to a causalgia. The site of the irritation inducing

sympathetic symptoms may reside either in the stomach itself; in a

local disturbance in any other organ in the sympathetic distribution;

or, the cause of the irritation may be general—an infection or intoxica-

tion, or a disturbance of the ductless glands, in particular the thyroid,

genital glands, and adrenals.

Udaondo, C. B. Gastric Ulcer and Polyneuritis. [Prensa Med.

Argent., Vol. 4, 1918, April 20.]

A man of 45 developed polyneuritis at the same time that he had an

extensive acute gastric ulcer. The neuritic pains seemed to grow worse

or better following the course of the ulcer. It does not appear whether

the ulcer caused the polyneuritis or vica versa and least of all that they

both might have had a common source.

Mendel, L. B., Osborne, T. B. The Role of Some Inorganic Ele-

ments IX XuTRiTiON. [J. Biol. Chem., 33, III, 1918.]

The authors in one of the first of a series of rational attitudes

towards the problems of metabolism have begun the analysis of what

is imperative ; that is what needs have sprung up in man's eenrgy

system whereby he must have certain stabile conditions in his environ-

ment in order that function may proceed. By feeding rats on rations

in which individual ions have as far as possible excluded, but which are

otherwise adequate for growth and nutrition, it has been demonstrated

that Ca and P are needed in considerable amounts. Growth for about

a year at a nearly normal rate was accomplished upon a ration contain-

ing only insignification quantities of Mg, Na, K, and CI. Where both

Na and K were present in the above small amounts, no growth occurred.

Babonneix, L., and David, H. A Contribution to the Clinical

Study of Migraine. [Journ. de Med. e. d. Chirurg. Pratiques,

1918, LXXXIX, p. 174.]

The writers claim that meningeal reactions play a part in the symp-

tomatology of ordinary migraine and also the ophthalmic variety: there

is in migraine a hypertension of the cerebrospinal fluid :
" this explains

the benefit which lumbar puncture gives in some cases (J. A. Sicard)."

The writers draw special attention to the aggravation of the pain of

migraine by coughing or sneezing, either spontaneous or volitional.

They think that at each shock of a cough or sneeze the cerebrospinal

fluid, in a state of momentary hypertension, disturbs the sensory tri-

geminus root, and so provokes a pain which is propagated to the

meningeal filaments of that nerve. They regard the pain of migraine

as due. not merely to a neuralgia, but to a true radiaculalgia of the

trigeminus nerve. And this radiculalgia is itself dependent on hyper-
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tension of the cerebrospinal fluid, which is itself cometimes relieved

almost instantaneously by lumbar puncture.

Leonard J. Kidd (London, England).

2. ENDOCRINOPATHIES.
Marine, D., and Kimball, 0. P. Thyroid Hyperplasia and Iodin.

[Editorial, J. A. M. A., March 23, 1918.]

In view of the widespread distribution of simple goiter in the United

States as well as in those countries which have been the classic localities

of thyroid enlargement in considerable portions of the population, it

is rather surprising that so little attention has been paid to the subject.

The hopeful aspect of the goiter problem lies in the fact that the malady

is almost always easily avertible. The magnitude of the incidence of

thyroid enlargement in man is indicated by the suggestive investigations

which Marine and Kimball of Western Reserve University have con-

ducted in the interest of the Committee on Therapeutic Research of the

Council on Pharmacy and Chemistry of the American Medical Associa-

tion. In a complete census of the condition of the thyroid gland in girls

from the fifth to the twelfth grades of the school population of a large

community at the southern edge of the Great Lakes goiter district, they

found that 2,184, or 56 per cent., had enlarged thyroids, 13 per cent,

having well-defined persistent thyroglossal stalks. These startling facts

correspond with w'hat might have been anticipated only by consideration

of goiter statistics from some of the most conspicuous goiter regions of

Europe.

To meet this situation a systematic scheme of administration of iodin

in some form has been proposed. Its efficacy is admitted ; and the

widely adopted plans of school inspection by duly appointed medical

experts seem to furnish an almost ideal opportunity for observing the

results of a wholesale attempt to counteract the tendency to goiter that

prevails in many localities. Wherever the thyroid hyperplasias have

been encountered and carefully investigated, they have yielded to the

iodin therapy. IMarine and Kimball state that from the practical stand-

point, the first instance of preventing goiter on a large scale was acci-

dental and in connection with the sheep raising industry of Michigan.

Prior to the discovery of salt deposits around the Great Lakes, the

future of the industry seemed hopeless; but with the development of

the salt industry and its use by the sheep growers, goiter rapidly de-

creased. The explanation is furnished by Marine. The salt contains

appreciable quantities of both bromin and iodin, and in places these

elements are extracted commercially. The second instance of goiter

prevention on a large scale was in brook trout, and the disease was

averted in the hatcheries by the use of small amounts of tincture of

iodin added to the water. Similar possibilities have been suggested to

prevent the fetal myxedema of pigs and the hairless pig malady that

has been definitely associated with a hyperplasia of the thyroid gland of

this species. We have already directed attention to the widespread ex-
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perience. in the northwestern part of the United States, of the animal
growers in obtaining young that are born ded and hairless, or, if alive
when born hairless, die in a short time.

There seems little doubt that the immediate cause of these thyroid
disturbances is associated with a deficit of iodin in the gland itself.
The avidity of this tissue for iodin is now well known, analyses of the
hyperplastic glands confirm the deficit of the element, and the remedial
response to iodin medication is an added indication of the correctness
of the view just stated. The first impulse is to assume, in the light of
uhat has been found, that a deficiency of essential iodin in the food
supply is responsible for the pathologic condition so often observed in
the thyroid of both man and animals. The extensive investigations now
undertaken from the standpoint of animal nutrition have an immediate
interest for human pathologic physiology. It has actually been shown
that feeds from all parts of the country tend to be extremely low in their
content of iodin; and there are no obvious distinctions that can be
ascribed to different localities. Hart and Steenbock have accordingly
formulated the query whether the primary cause of thyroid hyperplasia,
such as they have observed in swine, may not be associated with a
failure to absorb iodin from the digestive tract or to a fiaulty metab-
olism of the gland rather than to an extreme shortage of the element.
They have observed that the same feeds which produce hairless and
dead pigs can be so combined as to produce normal young. It thus seems
that if certain unknown conditions are favorable, an animal may obtain
from natural feeds the iodin required for both her own and the fetal
thyroids. If unknown unfavorable conditions prevail, the animal may
then obtain barely enough for her own thyroid activity and not enough
for fetal thyroid development. In other words, a ration that is near
the border line of deficiency in iodin and, as Hart and Steenbock ex-
press it, slightly out of balance in some other respect, may affect some
individuals more than others. This seems to be particularly true during
the period of most rapid growth. In recognizing a corrective factor in
iodin we need not overlook the possibility of deficient functions which
are a secondary yet important consideration in the complete solution of
the difficulty. None of the more recent experimental evidence, how-
ever, gives support to the hypothesis that the enlarged thyroid is the
result of a specific infection.

Ramond, F., Francois, A. Addison's Disease and Exophthalmic
Goiter. [Bull, de 1. Soc. Med. d. Hosp., Nov. 16, 1917.]
The authors believe that there is a thyroid reaction by which its

function is increased to supply the insufficiency of the suprarenal glands
in Addison's disease. Such a reaction was obtained in four out of
twenty-six cases. In one case the thyroid enlarged about six months
after the onset of Addison's disease, with tachycardia, tremor and other
symptoms of exophthalmic goiter. As these developed the symptoms
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of Addison's disese diminished. The authors have followed these ob-

servations with an organotherapy based upon these phenomena and have

obtained marked improvement in three cases. Their procedure is to

give the patients wtih Addison's disease 0.5 gm. of pulverized supra-

renal tissue and 0. 01 gm. of thyroid powder after six days fasting. The

suprarenal tissue is given for ten days more while the thyroid is

dropped, then the two are given again combined for ten days, and thus

the therapy continued. Each dose was given in the morning.

Kjdlstad, S. Goiter in Norway. [Norsk Mag. f. Laege., March,

1918.J

Kjolstad reports from the Telemarken district of Norway the ex-

treme prevalence of goiter even among the school children. These

goiters are mostly of the atoxic type and respond readily to iodin treat-

ment. Children seem to bear this very well, but with adults he has had

to guard against thyrotoxic development, while with one girl of fifteen

the iodin seemed to be responsible for the change of her simple goiter

to an exophthalmic one. He believes that the treatment must be much

prolonged, for vogorous treatment is dangerous. His method is to use

o.io gm. potassium iodid every other day for two weeks, then to suspend

this for three weeks, resume for two weeks and so on. This he does

for coUodial goiters, while for simply parenchymatous goiters he uses

the Kocher method of inunction with iodin-potassium iodid salve, i to

3 gm. daily for two w-eeks with suspension for three weeks. Tincture

he believes injures the skin and roentgen treatment may injure the still

intact portions of the gland. Sodium phosphate, a tablespoonful of a 5

per cent, solution four times a day in milk proves useful in exophthalmic

goiter or with other symptoms of excessive functioning. This is on

Kocher's principle of the antagonism of iodin and phosphorus. Surgical

measures should at last be resorted to before parenchymatous degenera-

tion is allowed to appear.

Freidman, G-. A. Parathyroidectomy and the Gastrointestinal

Mucosa. [Journal of Medical Research, March, 19 18.]

Friedman was able to produce gastric or duodenal lesions after

parathyroidectomy in eleven out of fourteen dogs, and in two dogs

appendicitis lesions were present, in one associated with a duodenal

ulcer, and in the other with a gastric ulcer. Similar results were ob-

tained with rabbits, so that Friedman believes the initial lesion of peptic

ulcer and appendicitis may be produced by a disturbance in the thvroid

secretion. These lesion did not show a tendency to heal because of

the continued thyroid disturbance. As the degree of thyroid insuffi-

ciency in man is less than that produced experimentally in animals,

there is the likelihood that the anomalous constitution created by lack

of thyroid secretion may be corrected, but if this does not hai)pcn.

through the irritation of food and the effect of excessive secretion of
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hydrochloric acid, the acute ulcers may become chronic. It therefore
appears that the thyroid, and perhaps the parathyroids and adrenals,may be responsible for the association of peptic ulcer and appendicitis.

'

Henderson, Pearl S. Guanidine of Muscle in Tetania Par.thy-
REOPRivA. [J. Physiol., 1918, 52, p. 1-5.]
Henderson here would tend to show that after parathyroidectomy,

the free creatine increases in muscle to a corresponding degree The
total guanidine, however, falls far in excess of this, which indicates
either a oss from the musdes, or their failure to take up guanidine
formed elsewhere; in either case this is correlated with the increase in
blood and urine noted by Burns and Sharpe.— [Phys. abst.].

Aschner, Bemhard. The Metabolic and Visceral Center in the
Inter-Brain: its Relation to Internal Secretion (Pituitary
Pineal) and to Diabetes Insipidus. [Berl. klin. Wochschr., 1916
LIII, p. 772.] ^ '

Conclusions: (i) It has not yet been satisfactorily proved that theblood-pressure raising action of pituitrin depends on the pars intermediaand not on the pars nervosa. (2) The same is true of its diuretic

T\ }^^
I V

''''^'" '^^' *' P^" intermedia has nothing to dowith fat metabolism, albumen metabolism, respiratory metabolism in-hibition of growth, and genital disturbances; these effects belong esp-cially to the action of the anterior lobe of the pituitary. (4) The in
dubitable experimental diuretic action of pituitrin (posterior lobe withthe addition of an insignificantly small action of the pars intermedia)
IS related to the observations of Hoppe-Seyler and others that diabe'e
insipidus and polyuria are inhibited, and not produced by pituitrin.
(5) But there are certain new factors that need consideration, namely
the vegetative center of the inter-brain" postulated by Aschner.'
(6) In favor of the existence of such a vegetative center there is aseries of earlier established facts, namely, a temperature center in thecorpus striatum, Eckhardt's center for water-regulation in the corpora
mamillana. Secondly, there is the hypothalamus diabetic-puncture de-scribed by Aschner, and also the following effects obtained by me-
chanical or electrical stimulation of the tuber cinereum, namely mani-
festation of severe pain, slowing of pulse up to stoppage of helrt, in-crease of blood pressure, painful respiration, contractions of the ore^nant uterus, bladder, intestine, etc. Thirdly, the sympatheic centerm the tuber cinereum (discovered simultaneoulsy and independently byKarplus and Kreldl and by Aschner), stimulation of which in the cat
gives dilatation of pupils and secretion of sweat. (7) This inter-brain
center for growth, metabolism, regulation of temperature, and genital
development, is concerned not merely with diabetes insipidus, but alsowith all vegetative disturbances, possibly also with psychical disturb-
ances (migraine) due to cerebral diseases and affections of the pituitary
and the pmeal bodies. Leonard

J. Kidd (London, Eno-land
)



4o6 CURRENT LITERATURE

II. SENSORI-MOTOR NEUROLOGY

3. SPINAL CORD.

Chartres. Malarial Paraplegia. [Bull. Soc. Med. Chir. Ndoch., Vol.

7, No. 3, March, p. 102.]

This case report of a mild myelitic syndrome, without involvement

of bladder nor rectum, complete paraplegia, due to frequent acute

malarial infections. Fifteen days' treatment by quinine given by in-

jection effected a cure.

Mussen, Aubrey. The Finer Histological Changes in the Trau-

matic Degenerations of the Spinal Cord, following Bullet

Wounds of the Cord Substance, or Shock to the Vertebral

Column. [Review of Neurology and Psychiatry, Vol. XIV, No. 10.]

A severe shock to the spinal column, without directly involving the

cord, may produce profound disturbances in the spinal medulla. And

when the cord itself is directly affected, these same relations bear an

Important part in transmitting to distant regions the eft'ects of the con-

cussion. Cases cited comprise bullet injuries of the brain, with second-

ary eft'ects on the spinal cord; bullet wounds involving the cord directly;

fracture of the laminae with injury to the cord substance; wounds involv-

ing the transverse process of a vertebra ; and bullets embedded in the

body of a vertebra without direct injury to the spinal medulla.

As the duration of the illnesses varied, the material investigated

represented degenerations of 10 hours, 24 hours, 48 hours. 60 hours,

I week, II days, 7 weeks, 2 months 4 months.

The methods employed were: Bielschowsky's silver impregnation;

Mallory's frozen section method ; Herxheimer's Scharlach R. : and

Marchi counterstained by ]\lallory. These combined methods deter-

mined any changes in axis cylinders: alterations in myelin sheaths;

presence of neuroglia cells knd fibers, degenerations in the myelin.

Earliest traces of fat degeneration, and their relations to nerve fibers,

glia cells and blood vessels; and facilitated investigations of changes in

the later stages of the degenerative process.

Case I (10 hours). Soldier was wounded by a hand grenade. One

piece entered the right frontal lobe of the brain ; there was no great

hemorrhage, though sufficient to fill the region of the pons with clot.

A second piece entered the neck, divided the right vagus, opened the

jugular, and went on and bared the transverse process of the fifth or

sixth cervical vertebra. It did not penetrate into the canal. He lived

about ten hours. The post mortem showed that the cord was apivirently

uninjured.

Bielschowsky preparations from the cervical region show that the

axis cylinders throughout the greater portion of the longitudinal section

are normal. Their course across the whole field is straight; the fibers.
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which are of an equal size throughout, show a slight waviness, but there

were no sharp twists. In another region of the same section the axis

cylinders are suddenly bent at regular intervals, but there is no swelling

or breaking of the fiber.

^Mallory sections show the twisting of the axis cylinder as well as a

distinct globular swelling of. the myelin sheath, which also presents in

some fibers a granulated appearance. Some fibers show a distinct

swelling of the axis cylinders at regular intervals. This is generally

associated with fibrillation, and occasionally with partial rupture ; no
changes were observed in the neuroglia cells.

The Marchi method shows here and there, extended along some
nerve fiber, a few small dark staining balls of myelin. From their small

size and the fact that the Scharlach R. shows no fat reaction it is

evident that they are the Elzholz bodies, symbolic of the normal metab-

olism of the central nervous system.

Case II (24 hours). This was only a portion of a cord. It showed

a complete transverse division about the level of the first dorsal seg-

ment from a rifle bullet. Death occurred twenty-four hours after the

injury. Sections stained by the Bielschowsky method show that the

fibers are swollen, and in many instances broken. Many fibers are

thrown into kinks and twists, which are sometimes so marked that com-

plete loops are formed. The large majority of the fibers, though, in this

section are normal.

Case III (about 48 hours). This patient arrived at the hospital

moribund, and died without recovering consciousness. He had been

wounded by a rifle bullet which fractured the first dorsal spine as well

as the laminae on both sides. The body and pedicles were not injured.

The notes state that death occurred between twenty-four and forty-

eight hours.

At the post mortem, when the laminae were removed, the theca ap-

peared to be quite normal. On cutting the cord there was an extensive

hemorrhage in the central gray matter three segments from the lesion.

The portion of the cord forwarded for examination included from the

fifth cervical segment to the fourth dorsal segment.

Captain Stokes noted that he had seen three cords in which there

was an extensive microscopic injury, though there had been no direct

contact of the projectile with the cord. He mentioned that the remote

effects of bullet injuries is not sufficiently recognized, which probably

accounts for a great deal of the sepsis and delayed repair. This re-

mark is based on his observations on the muscles, kidney, and liver, and

he thinks that the three cases mentioned bear it out as regards the

nervous system.

When the cord was examined at the laboratory, small scattered

hemorrhages were seen throughout the white and gray matter. These

involved the whole portion of cord obtained, and were most marked in

the upper region.
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Bielschowsky preparations show the bead-like swellings sometimes

found along the nerve fibers; myelin sheath distended; axis cylinder

bent and twisted.

Mallory sections show a very marked state of degeneration.

Case IV (60 hours). A portion of a spinal cord from a case

wounded by a rifle shot. The bullet passed through the first two rings

of the trachea, which were fractured, and the esophagus, and embedded

itself in the body of the first dorsal vertebra. Tracheotomy was per-

formed, but the man expired sixty hours after the injury. The notes

state that the sergeant had been doing his duty up to the time of his

wound, and there was nothing to show that he had ever suffered any

inconvenience. Sections made from the cord several segments above

and below the lesion showed, however, an extensive syringomyelia.

The changes found are described at great length in this case. In a

Mallory section from the sixth cervical segment, was a cavity involv-

ing the central region of the cord, which could contain an ordinary

pencil. The degenerative conditions are briefly as follows: (i) The

total destruction of the central half of the posterior columns on the left

side, and a scattered degeneration throughout the remaining portion.

(2) The central half of the posterior columns on the right side, except-

ing a small zone in the lateral region, are completely gone, and there

is a scattered degeneration among the remaining fibers. (3) A slight

scattered degeneration in the left antero-lateral regions from the

neuroglia proliferations.

Case V (7 days). Extensive bullet wound of the head involving

the left parietal and occipital regions. Death occurred one week after

the injury. The investigation of the brain was not completed, but that

of the cervical and dorsal regions of the cord showed practically the

same conditions as those found in the previous cases. Myelin balls form

long rows along the fibers. Formation of the myeloclast is to be

observed as well as the ameboid-like activity of the glia cells. The

condition is not quite so advanced due to the fact that in Case IV the

injury involved the spinal column while in this instance it involved the

brain.

Case VI {11 days). The injury was caused by a bullet which pene-

trated the spinal canal at the level of the seventh cervical segment. The

patient survived for eleven days. At autopsy it was found that half

of the cord at the level of the lesion had been destroyed, and that the

bullet had embedded itself in the spinal column.

A few sections stained by the Pal Weigert eosin method were for-

warded to the laboratory for examination. The conditions found in

these sections are as follows

:

At the level of the lesion, the seventh or eighth cervical segment,

practically one half of the cord was destroyed. What remains of the

anterior born of the gray matter is greatly disorganized. The vessels

are congested, and there is a diffuse hemorrhagic infiltration. The
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posterior horn is absent. In the white substance only a small region

lying in front of the anterior cornu remains normal. The anterior

root zone shows marked degeneration, but the fibers of the direct pyra-

midal tract are less affected. There is no trace of the lateral column.

In the posterior columns the lateral is completely destroyed, but some
portions of the merian, which is extensively degenerated, remain.

In the other half of the section both the membranes and the roots

are intact. In the grey matter very little pathological change is to be

observer, excepting a small hemorrhage at the base of the anterior horn.

Of the motor cells only the antero-internal group is affected, due prob-

ably to the degeneration of the commissural fibers from the opposite

horn. The anterior commissure shows a large number of healthy fibers,

but in the posterior commissure there is extensive degeneration. The
posterior horn is normal. In the white matter the root zone is normal,

but betwen the direct pyramidal tract and the gray matter there is an

area of the degeneration. There is also some scattered degeneration

throughout the anterior and lateral columns. The posterior columns

show a hemorrhage near to the commissure which involves the neighbor-

ing fibers. Many of the endogenous fibers lying in contact with the

horn are degenerated, and there is an extensive scattered degeneration

throughout both the internal and external columns.

Transverse section of the fifth cervical, two segments above the

lesion. In the pia surrounding the cord, in the fibrous prolongations

into the white substance, are many small hemorrhages. Throughout

the white substance at the periphery are numerous patches of degenera-

tion. Many swollen fibers exist and some have fallen out giving a

vacuotated appearance.

The gray substance of the anterior horn is more or less degenerated.

The posterior horn unaffected.

Various stages of degeneration in nerve fibers are described, and

illustrations given of the formation of the myeloclast. Besides these

changes in the fibers the glia also shows some interesting developments.

The numerous open spaces scattered through the section where the

nerve fiber has fallen out are surrounded by a glia structure which had

previously formed the sheath of the nerve. Within this glia ring which

is generally thickened, fine fibers are frequently observed. These usually

make their first appearance at the circumference where they form a

network which gradually extends until the space becomes filled up.

Sometimes, though, one or more fibers will bridge across the opening,

and from these others will be formed till a firm interlacing structure

fills the space. A similar condition is also to be observed where the

neurologia has been torn. Through this neuroglia proliferation the

damaged structure of the cord is bound together with a firm tissue

which will eventually develop into a sclerotic mass. These changes are

of particular interest in that they have been observed in a case of eleven

days. It is, though, only another of the many evidences which show
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that the stages of degeneration in these traumatic cases vary greatly

from the usual type.

Degeneration was found in sections from the third dorsal segment,

and less and less down to the eighth and ninth which showed practically

a normal condition.

Case VII (7 weeks). Bullet wound of the spinal column at the

level of the twelfth dorsal vertebra. The skiagraph showed twelve

large fragments and several small ones in this region. After an illness

of several weeks, during which septicemia and broncho-pneumonia de-

veloped, death occurred. The post morten showed a chronic purulent

inflammation within the spinal canal. On opening the thickened dura

there was much congestion of the surface of the cord and among the

roots descending into the lumbar plexus. The greatest thickening was

over the third, fourth, and fifth lumbar and first sacral segments. The

cord was firm and on section showed no areas of softening to the

naked eye.

All the early stages of the degenerative process are represented from

the first disturbances of the axis cylinder and myelin sheath, to the

myelin bails and myeloclasts. In addition to this we find the second

form of scavenger cell present. This is seen in the stage of its forma-

tion when a glia cell rich in protoplasm surrounds a myeloclast, or

where several glia cells each surrounded by a protoplasmic body en-

close within their processes several myeloclasts. Some of these myelo-

phagocytes have evidently been active for some time, as the myelin

has been broken up into small masses which are sometimes shown as

bright yellow balls within the blue protoplasm of the cell, or in the

Marchi preparations as black fragments. Proliferation of the glia cell

by mitosis is also to be observed in this section.

Case VIII {2 mouths). In this case the wound was from a shrapnel

bullet which struck the vertebral column, just below the spine of the

left scapula. There was immediate loss of power in the arms and legs,

associated with retention of urine. Sensation was lost up to fourth

cervical segment. X-rays showed the bullet to be lodged in the canal

just to the right of the spinous process of the sixth cervical vertebra,

laminectomy of the fifth, sixth, and seventh cervical was performed a

few days later and the bullet removed. It was found within the spinal

canal, lying to the right of the theca which appeared uninjured. After

two months' illness, during which his condition got steadily worse, he

died from respiratory failure. At the level of the injury, which in-

volved the fifth and sixth cervical segments, the dura was strongly

adherent to the pia, and the substance of the cord at this point was much
damaged. On section gross macroscoi)ic changes, softened areas, were

observed extending upwards to the fourth cervical segment and down-

wards to the third dorsal. In the left posterior horn, extending from

the second to the fifth dorsal segments, a small localized patch of

necrosis was observed.
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In all these later stages the early conditions are always to be found

at the margin of the degenerating area. Thus we see again the axis

cylinder and myelin sheath in various conditions, the myeloclast. and the

early myelophagocyte which may still show within the enclosed myelin

some axis cylinder fragments. In the later stages of the activity of

this cell the axone has disappeared. The original irregular outline of

the cell has now given place to a more or less rounded form. The homo-
geneous mass of protoplasm has also changed, fibers have been developed

which have divided still finer the enclosed myelin masses, and the cell

body show'S a granular appearance. In this manner the granular cell is

forined. Marchi preparations show the black staining degenerated

myelin within these cells. In a few instances granular cells are found

which are apparently undergoing degeneration. The cell body has lost

its granular appearance. It has begun to shrink, and in the space thus

left between the cell and its greatly thickened surrounding structure of

neuroglia tissue, fine fibers begin to make their appearance. These

develop in the form of a network around the circumference. This

represents the earliest manifestation of the final stage.

Case IX (4 months). The injury was caused by a rifle bullet which

traversed the back of the neck, fracturing in its course the spinous

processes of the sixth and seventh cervical vertebrse. Immediately

following the injury he was paralyzed from the waist down, but could

move his hands and arms. After an illness that lasted for four months,

which was complicated by incontinence of urine and feces, the develop-

ment of severe trophic disturbances, abscesses over the hip. and a large

abscess in the abdomen, death occurred. At the post mortem it was
found that the greater part of the seventh spine had been shot away,

and that the caudal half of the sixth and the laminae of the seventh were

soft and friable. An irregular transverse fracture was visible across

the laminae of the sixth, with crushing on either side of it. The bodies

and transverse processes of these vertebrae were not affected. From
the second dorsal segment to the sixth cervical the cord looked bruised.

Below and above this area it appeared quite normal.

The conditions observed here differ from the previous cases only in

the more advanced state of the degeneration. The degenerated area is

occupied by a mass of granular cells. In some regions the debris has

all been removed, and the irregular broken-up condition of the dis-

integrated mass has given place to an ordered state in which there is

a great proliferation of fibrous tissue. From this time on a regular

progress will be made until the aft'ected area has become completely

sclerosed.

In the cases of 10. 24, 48 and 60 hours, the disturbances described

were directly caused by the shock of traumatism; and the term '"trau-

matic degenerations " is suggested by the writer to distinguish them

from the usual secondary form. The article concludes with consider-

able discussion of the investigator's findings and of the subject of

traumatic shock and concussion. C. E. Atwood (New York).
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Sanz, E. F. Acute Malarial Ataxia. [Siglo Med., Vol. 64, 1917,

No. 3322, p. 586.]

A short case report of a subtertian malarial patient with severe

somatic evidences of cerebrospinal involvement, chiefly showing as

ataxia, and speech defects. Continuous and intensive treatment by

quinine and sodium cacodylate finally cleared up what had appeared a

refractory state.

de Brun, H. Malarial Tremors. [Bull. Acad, de Med., 1918, Mar.

26, 3 Ser., Vol. 79.]

Malarial tremor according to de Brun is extremely frequent in

chronic cases. The limbs only, are usually involved, and the upper ex-

tremities more often than the lower. The head is rarely involved, but

the tongue may be affected, and there may be nystagmus. The tremors

are exaggerated by efforts demanding precision and concentration,

painting, writing, shaving, and similar fine movements may be impos-

sible; thus the tremor is intensified by fatigue and by emotion. It is

not rare, in cases of long duration, for crises to occur ; such crises may

be sudden and unaccountable, and may last for several weeks.

Moiner-Vinard, R. Medullary Involvements in Malaria. [Revue

Neur., Vol. 24, 1917, Aug.]

The author has dealt with 64 neuropathic cases of malarial origin

in most of which parasites were demonstrated. He arranges them in

the following series: (i) Painful muscular cramp usually limited to a

single muscle or group of muscles, but in one case affecting almost all the

muscles of the body. (2) Hypertonic muscular rigidity, commonly of

all the limbs, and sometimes lasting for 2 or 3 months. (3) Motor

asthenia, sometimes so extensive that the patient can hardly move and

is quite unable to stand upright. (4) A combination of the foregoing.

(5) Sensations of cold and creepiness in the extremities. (6) Anes-

thesias of various kinds. (7) Vasomotor and local circulatory dis-

turbances and their sequelae. In all the patients observed electrical re-

actions were more or less abnormal.

All these neuropathic perturbations are to be regarded as of the

nature of reflex paralysis probably due to functional derangement of the

central nervous system. This functional disturbance is not directly due

to the malaria parasites, and is not controlled by quinine, but resembles

in a general way the disturbances caused by other specific infections and

toxins.

Steinke, C. R. Surgery of Posterior Spinal Roots. [Surg. Gyn.

Obstet., 27, 1918, No. 1.]

The author here gives an extended resume of the Forster operation,

reviewing the work of forty-seven different operators. The amount

of root resected by different surgeons varied from 3 mm. to 3 cm. In
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spastic diplegic cases, four were entirely relieved of their spasticities,

fifty greatly improved, and forty-seven somewhat improved. In the

tabetic cases fourteen were relieved of their crises, and in thirty-seven

the crises were less frequent or less severe. Mortality was not high.

Steinke concludes that the operation of resection of the posterior spinal

roots when properly performed technically and logically applied may
be of great service.

Abramson, H. L. Specific Prevention of Poliomyelitis. [N. Y.

Med. JI., Aug., 1918.]

This paper presented only the salient facts brought out in work ex-

tending over a period of two years, and dealt with efforts made toward

the development of a method for protection against acute poliomyelitis.

The first effort in this work consisted of an attempt to adapt the virus

of poliomyelitis to the rabbit, but after rather extensive experience with

this animal it was found to be unsuitable. Attention was then directed

to the use of monkeys of the rhesus variety. This animal, as had been

amply demonstrated in a wealth of experimental work, was highly sus-

ceptible to experimental poliomyelitis. The virus of poliomyelitis used

was obtained from the Rockefeller Institute and was of such potency

that .05 c.c. of the supernatant fluid of a centrifuged five per cent,

emulsion inoculated into the brain of a monkey produced a fatal polio-

myelitis infection. This virus had passed through a large number of

monkey generations at the Rockefeller Institute and through ten addi-

tional generations at the Board of Health Laboratory. It was very re-

liable and had not yet failed to produce lethal poliomyelitis in normal

animals that had been inoculated intracerebrally with .05 c.c. or more

of a five per cent, emulsion. It was decided that the injection material

ought to be modified or attenuated in some manner so as to remove any

possibility of harm from the method itself. Also, in order to render the

emulsion utilizable in time of epidemic, it was decided that the time con-

sumed in administration of the method ought to be as short as possible

consistent with the production of a degree of immunity sufficient to pro-

tect against a reasonable exposure to the disease.

The first method tried, an effort to attenuate the highly potent

monkey virus by exposure to formalin, which was later removed by

dialysis, was not satisfactory. Two other methods were tired, the killed

virus method and a method involving the use of virus subjected to

graded heat with a final injection of unheated material. The first pro-

duced some immunity, but not of a high degree. The second produced

protection of considerable degree against an unusually severe method

of testing, the sera of these animals all containing neutralizing sub-

stances, but in varying degree. The latter method also produced no

ill effects as a result of the treatment itself; the injection of graded at-

tenuated material prepared the animal to take care of the final injection

of live virus it produced sufficient immunity to protect animals against
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a multiple intracerebral dose of a highly potent virus, which was a

hundredfold severer exposure than that to which persons were exposed

I'n the natural infection ; and it produced neutralizing substances in the

blood in such concentration as should be amply able to combat the com-

paratively mild infection which might lodge on the mucous membrane

of persons exposed to poliomyelitis. Furthermore, the series of infec-

tions were completed in five days, which rendered it highly practicable

in time or epidemic. It could be easily prepared from the glycerolated

virus which might be kept on hand over a long period of time without

deterioration and required only moderate laboratory facilities.

McCann, G-ertrude. Mitochondria in Poliomyelitis. [Jl. Exp. Med.,

Vol. 27, 1918, p. 31.]

Mitochondria were plainly visible in the spinal ganglia cells of

monkeys who had experimental poliomyelitis. In the usual cell mito-

chondria and small Nissl granules are very similar but they persist after

the disappearance of the typical Nissl granules and in cells undergoing

neurophagia mitochondria threads are not infrequent in the protoplasm.

[J.]

Regan, J, Gr. Macewen's Sign in Poliomyelitis. [Am. Jl. Chil-

dren's Dis., July, 1918.]

This sign was tested by the author in 1798 patients during the epi-

demic in 1916. In the preparalytic stages he found it fairly constant

and definite. In the early paretic phases its presence was demonstrated

in 80 per cent, of the cases. Its persistence in respiratory cases was a

marked characteristic. The degree was proportionate to the pressure

and quantity of spinal fluid removed. When Macewen's sign was

marked, the fluid was usually under marked pressure. If slight the fluid

w'ould merely flow rapidly.

5. CEREBELLAR SYNDROMES.
Kinnisson, E., and Tretiakoflf. Ectopia of the Cerebellum in an

Infant of Ten Weeks. [Arch, de Med. Des Enfants, 1917, XX,
p. 412.]

A rather puny, bottle-fed infant girl had what seemed to be an

enormous meningo-encephalocele of the occipital region, situated

slightly to right of the middle line. Patient's father unknown : mother

has good health, but has a dermoid cyst of eyebrow. The tumor was
biloculated, 6 cm. long, 13 cm. circumference. Skin over its free por-

tion was very thin. Its tension was not very great: still, pressure over

it was transmitted to the anterior fontanelle. It seemed transparent.

and was thought to contain no nerve elements. It was irreducible, and

pressure on it failed to produce convulsions. There were also some

palatal anomalies. As rupture was feared on account of the thinness

of its coverings, and there was an absence of cerebral symptoms, opera-
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tion was performed. For ten days good progress : then severe gastro-

enteritis, and death on nineteenth day after operation. Necropsy:

almost the whole of cerebellum was included in the tumor, so that it was

really an ectopia cerebelli. Histological study proved that the portion

of nervous tissue which formed part of the hernia belonged to the cere-

bellum. Cerebellar convolutions were found, cut in various directions.

On closer examination, two sets of convolutions were found; some

corresponded exactly in the structure of their cerebellar layers to those

of a full-term child, with their layer of superficial granules, molecular

layer, layer of Purkinje cells well developed and provided with axons,

layer of deep granules, and finally a layer of myelinated fibers ; but in

other places the granule layer is thinned and disappears, and the deep

granule layer is less numerous than normal, Purkinje cells are too small

and have hardly their proper shape. A full description is given of the

cerebellar peduncles, pons, and other parts of the brain.

Leonard J. Kidd (London, England).

6. BRAIN AND MENINGES.

Marchetti, 0. Meningitis Serotherapy. [Rev. Cr. d. CI. Med. Flor.,

Vol. 19, 1918, June.]

In the treatment of epidemic cerebrospinal meningitis Marchetti

alternately injected the antimeningococcus serum venously and intra-

spinally. One of the eleven patients died and this one had malaria.

The general symptoms grew milder under this alternate treatment, the

course of the cases averaging five days less than in a parallel series

which was given intraspinal injections. The largest amount of serum

used was 280 c.c, the average ebing 238 c.c. with 125 by the vein and

113 by the intraspinal route. The drop in the mortality was from 53

to 9 per cent., and invites more careful study of this technical variation.

Ramond, Felix, and Francois. Intra-spinal Injections of Sterilized

Air in Tuberculous Meningitis. [Bull, et Mem. Soc. Med.

Hopitaux de Paris, 1917, XXXIII, p. 1058.]

Ramond has for two years obtained benefit from intra-spinal injec-

tions of sterilized air in tubercular affections of peritoneum, pleura,

and testis; and sicard also in dogs. This treatment is harmless by

Ramond's technique :—lumbar puncture in decubitus, as much as 40 c.c.

of spinal fluid being removed; twenty c.c. of sterilized air or oxygen is

injected, as follows: it must be warmed, for. if cold, it dilates suddenly

in the spinal canal and so causes compression. The air is aspirated into

a Roux's syringe, and traverses a long platinum needle brought to a red

heat in order to sterilize and warm it; for injection it should be of the

body temperature. When thus prepared, it is sent slowly into the spinal

canal by the puncture needle left in place. Injection can be repeated

after five or six days, for sterilized air; but for oxygen, it can be con-

tinued indefinitely. Ramond's experience is that definite benefit, but not
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yet cure, follows these injections. In cases of tubercular meningitis

the writers have used smalelr doses of air, viz., from 2 to 15 cc. The

latter dose was borne perfectly and gave an unlooked for benefit.

Further, Ramond has shown that injections of sterilized air are per-

fectly borne when given by means of puncture of the lateral ventricles.

Clearly the writers believe that one day we shall master tubercular menin-

gitis by attacking it at an earlier peroid of its course than our present

diagnostic skill permits. Leonard J. Kidd (London, England).

Legry, T. Hemiplegia due to a Localized Focus of Tuberculous

Meningitis. [Bulletin de I'Academie de medicine. May 21, 1918.]

The author notes that in tuberculous meningitis in adults the lesions

are apt to involve circumscribed portions of the cortex, the symptoms

correspondingly resembling those of focal changes. He reports the case

of a woman of thirty-one years admitted to a hospital after having for

two months experienced lassitude and for a week, at intervals, tingling,

beginning in the distal portions of the left hand and foot and extending

to the entire left half of the body. Examination showed an exaggerated

knee jerk and a positive Babinski on the left, with diminished sensation

and motor power on that side, the leg dragging during locomotion.

Movements of the left arm were also limited. The temperature was

normal. A diagnosis of specific hemiplegia was made and biniodide in-

jections instituted. In the succeeding days the motor power diminished

further ; but there was no vomiting, nevk rigidity, nor Kernig sign. Ten

days after admission the temperature rose to 39° C. and paresis of the

right leg appeared. Lumbar puncture revealed marked hypertension,

pronounced lymphocytosis, and tubercle bacilli. The meningitic syn-

drome became complete only four days later, and after a like period the

patient succumbed. The autopsy showed a few small tuberculous lesions

in the lung apices. On the upper border of the right cerebral hemis-

pher was found a thick, granulomatous area slightly smaller than a

silver half dollar. A few grayish patches representing incipient tuber-

culous granulations were noticed in other portions of the pia mater.

Brosius, O. T. A Report of an Unusual Case of Cerebral Malaria.

[Proc. Med. Assoc. Isthmian Canal Zone, 1916, July to Dec, Vol. 9.]

This case is of interest because of the fact it occurred with an

epidemic of anterior poliomyelitis. The patient, a girl of il years,

exhibited along with a febrile temperature the following symptoms

:

Supine semiconsciousness, with the head retracted, the neck rigid, and

the eyes rolling upwards; the right arm and leg in a state of flaccid

paralysis; no knee-reflex on either side; Kernig sign on the left side.

After a careful physical examination, a blood smear was made and re-

vealed both benign tertian rings and subtertian crescents; and a lumbar

puncture was made with a negative result for microorganisms. The

case responded to quinine, and on the fourth day of treatment she had

practically regained here normal state.
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Hutinel. Acute Meningitis in Congenital Syphilis. [Presse

medicale, April 22, 1918.]

Attacks of meningitis in the presence of congenital syphilis are by
no means rare. Some are insidious and latent in type, others, occurring

among older children, may simulate tuberculous meningitis, at times so

closely that confusion is practically unavoidable. The condition should

be borne in mind especially when the clinical picture in a case of men-
ingitis presents unusual features, when the child shows suspicious evi-

dences of syphilis, when his heredity is doubtful, and especially, when
recovery occurs. Even in the presence of what appears to be a tuber-

culous meningitis, running a regular course and the diagnosis of which

is almost certain, it is wise not to render a definite diagnosis too

soon, for such a diagnosis implies a fatal termination. Whenever any

doubt is felt, specific treatment should be at once instituted, beginning

with mercurial inunctions while awaiting the opportunity for more
vigorous measures. Such inunctions have no prejudicial influence in

tuberculous meningitis, and may cause rapid improvement in syphilitic

meningitis, thus revealing the nature of the disturbance.

Mathers, G., and Herrold, R. D. Meningococcus Caries and Bac-

teriology OF Epidemic Meningitis. [Jl. Infect. Diseases, Tune.

1918.]

These authors made an extensive bacteriologic study of epidemic

meningitis in large military camps in 1917. The meningococcus carries

identified and isolated. Plain blood agar was satisfactory and the cul-

ture material obtained from the nasopharynx. Three to six per cent,

of the men examined were meningococcus carriers. The majority, how-

ever, being of the temporary type. One half per cent, of the suspects

examined are chronic carriers. Chronic meningococcus carriers, dis-

tinguished from the temporary type, carry large numbers of meningo-

cocci in the nose and throat. The number of carriers was found to be

high among those coming in contact with meningitis cases. These facts

suggest that there is a close relationchip between cases of epidemic

meningitis and meningococcus carriers.

Descomps, Euziere, and Merle. Convergent Paralysis from Cere-

bral Commotion. [Bull, de la Soc. Med. d. Hop., April 26, 1918,

42, No. 14.]

After the Barany rotation test marked convergent palsy may be

noted in cerebral concussion, persisting 10-90 seconds. The nine cases

described by these authors this convergence was the only sign of injury

of the oculomotor in four, but in five there was paresis of other oculo-

motor nerves. The writers regard the convergence as a paralysis, and

explain its mechanism in terms of Dejerine's findings and not referable

to internal ear disease. These patients were commotiones, and some

had traces of evident organic central lesions from contusion. This

convergence sign is a manifestation of minute focal lesion.
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Freyermuth, Otto G. An Obscure Case of Sub-dural Abscess of the

Basilar Frontal and Left Temporal Areas. [Pacific Med. Journ.,

1917. LX, p. 538.]

Patient was a single man of about 45; admitted in semi-conscious-

ness. No data obtainable of past history, present illness, or family his-

tory. The tentative diagnosis was a possible meningitis. No scars or

traces of injury; much emaciated; skin sallow and dry; lax dorsal

decubitus; no restlessness or apparent distress; expression apathetic;

cannot speak, write or express himself by countenance. Viscera, tem-

perature, pulse normal; blood pressure 135 and 80; slight arterosclerosis,

perhaps not more than physiological ; sensibility not testable ; all reflexes

normal ; right optic disc and suspicion of congestion, left, a pronounced

central area of secondary atrophy; muscles flaccid; apathy and lethargy;

mental state ranges from semi-consciousness to stupor ; blood and spinal

fluid negative Wassermann and Noguchi ; no abnormal spinal fluid

pressure ; cell count twelve, the globulin negative ; urine high-colored,

but not pathological. Diagnosis uncertain ; possibly intra-cranial neo-

plasm. Death in a week. Neocropsy : Dura much congested. On
opening it, much pus exuded from left side. The whole left cerebrum

bathed in pus. Cortex much congested, arterioles pronounced. Abscess

cavity in base of left frontal lobe, a small channel extending backwards

to the base of the temporal lobe and the contiguous upper border of

left cerebellar lobe, the tentorium cerebelli forming the septum. Right

brain normal; no intra-cerebral or ventricular changes. During life an

exploratory decompression was seriously considered, but diagnosis was

very difficult, and nothing pointed definitely to abscess. The writer

thinks that whenever confused mentality is accompanied by choked discs,

whether in traumatic or non-traumatic cases, decompression should be

performed. Possibly relief might have followed an immediate decom-

pression in th's case, but the writer feels that, on account of the exten-

sive cerebral involvement present, no benefit would have been gained.

Leonard J. Kidd (London, England).

Pitres, A., and Marchand, L. Psychic Sequl/e of Skull and Brain

Injuries. [Presse Medicale, May 16, 1918, 26, No. 28. June 6,

igi8, 26, No. 31.]

In an examination of 470 soldiers who had recovered from the sur-

gical incidents of their skull wounds, all had had and many still had

headache, vertigo, physical and psychic depression and inability to stand

noise corersponding to the well-known syndrome commotioncl. This

syndrome persisted up to twenty-two or thirty months after their injury,

but this duration was rare. As a rule these symptoms disappear entirely

by the end of a year, but even then the soldiers are extremely sensitive

to noises and to any work that requires stooping over. Such soldiers

should never be utilized as aviators or chauffeurs. Rest is the main

treatment.
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III. SYMBOLIC NEUROLOGY

1. PSYCHONEUROSES AND PSYCHOSES.

Waller, A. D. Demonstration of the Psycho-Galvanic Phe-

nomenon. [Proc. Physiol. Soc, J. Physiol.. 1918. 52. VI-VIL]

This is a report on a modified repetition of a demonstration to the

Ryoal Society in November, 1917. The subject is placed in the x arm

of a Wheatstone's bridge, and the resistance directly ascertained at the

outset of the observation by finding the resistance value for no deflec-

tion of the galvanometer. Any emotive reaction of the subject causes

a deflection of the galvanometer, which can be calibrated for photo-

graphic purposes or can be directly estimated by comparison with the

deflection caused by plugging or unplugging any convenient value at the,

resistance box. [Phys. Abst.]

Dupre. The Emotional Constitution. [Bulletin de I'Academie de

medecine, April 2. 1918.]

This author describes, under the appellation " constitution emotive,"

a special type of loss of nervous equilibrium characterized by diffuse

erythism of general sensibility, sensory and psychic, and by insuffi-

ciency of motor inhibition, reflex as well as voluntary. A high degree

of emotivity is normal in the nursling and frequent in childhood, but dis-

appears in the adult owing to development of the inhibitory functions.

Abnormal emotivity in adults, while generally inherited, may be ac-

quired through the operation of infectious, toxic, and especially trau-

matic, influences. Repeated emotion may either thus sensitize the

nervous system to subsequent emotions or create a species of emotional

immunity. The physical signs of the emotional constitution comprise a

diffuse exaggeration of the reflexes : sensory hyperesthesia, with sharp

and prolonged motor reactions; a lack of motor equilibrium, manifested

in visceral spasmodicity. e. g.. pharynogoesophagism, gastroenterospasm,

cytospasm with pollakiuria, and palpitations ; emotional tremor, shiver-

ing, stammering, tics. etc. ; functional inhibitions, with temporary weak-

ness of the lower limbs, mutism, and relaxation of the sphincters; dis-

turbances of circulatory equilibrium, such as paroxysmal or permanent

tachycardia, instability of the pulse, alternate peripheral vasoconstric-

tion and vasodilatation, and dermographism ; local variations in temper-

ature, with subjective sensations of cold and heat, principally in the

extremities; spontaneous or emotional variations in the rate of secre-

tion of glands ; disturbances in intervisceral reflex actions along the

vagosympathetic or cerebrospinal nervous pathways. The psychic signs

are abnormal impressionability, anxiety, and impulsive actions, more
or less continuous or paroxysmal. Upon these as a foundation arise

timidity, scruples, doubts, obsessions, phobias, simple or delirious states

of anxiety, and psychosexual aberrations. In the most severe cases

there appear attacks of anxious melancholia and chronic obsessional
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states passing into incurable deliria of autoaccusation, hypochondria,

or negation. The condition as a whole frequently occurs in association

with neurasthenia and hysteria, but must be clearly distinguished from

them. An essential feature of the emotional constitution is that it rep-

resents, not organic lesions, but deficiencies of functional equilibrium.

When clearly recognized by the physician in given case it enables him

to understand the patient's entire personality.

Valdizan, H. Neuroses in Old Peru. [Ann. d. 1. F. Med. Montevideo.

I, 1918, No. I.]

The history of hysteria and epilepsy in Peru, during the seventeenth

and eighteenth centuries is here given by the author. In many par-

ticulars the reported miracle cures follow the usual rules which are

known in the history of France during the fifteenth and sixteenth

century.

Bernheim, P. Pains and Autosuggestion. [Progres Medicale, Vol.

2,^, 1918, 21, May 25.]

This author gives some examples of what he erroneously calls [There

are no imaginary pains—or rather all pains are always mental images,

but of different causation. Bernheim here would best utilize the term

psychogenic pains] imaginary pains, pains grafted on a primary organic

pain from some lesion. Two of the patients nine years old; one

screamed whenever the umbilicus was touched [why B. does not seem

to know]. A small healed excoriation explained the trouble. The

other complained of pain in the back and hand, sequels of acute articular

rheumatism. In the adults the pain deevloped after a physical effort or

joint lesion. In each case waking suggestion cured the pain immedi-

ately, or it subsided more gradually, but all yielded in time. In another

group of cases the psychogenic pain, following some fall or gunshot

wound or without appreciable organic lesion, had lasted up to twenty

years, and had become compulsory. Bernheim then gives a naive in-

terpretation which explains nothing and then goes on to say that every

psychoneurotic pain, single or multiple, primary or secondary, is amen-

able to psychotherapy unless of such long standing that it has become

an obsesion as it were. It is important to recognize the nature of these

disturbances; when the physician tries one remedy after another on

the assumption of an organic basis and the patient feels no relief, the

latter is confirmed more and more in the belief that his pain is obsessive.

Damaye, H. War Neurasthenia. [Progres INIedicalc, 33, 1918, May

In an analysis of 123 patients in the Amiens section suffering from

what Damaye terms " neurasthenia " a partition is made into pure and

mixed cases. The fatigue develops along four different lines accord-

ing as it affects the predisposed or develops after a concussion or bom-
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bardment or after a skull wound. The symptoms became attenuated in

the majority of cases under treatment with quiet and repose and from

his descriptions any combination that fusses over the patient a great

deal—pachs, injections, etc.

Jelliflfe, Smith Ely. The Epileptic Attack in Dynamic Pathology.

[X. Y. Aled. JL, Vol. 108, 1918, July 27, p. 139.]

Jellifife again calls attention to the desirability of studying disease

from adynamic and functional point of view. Structural facts, while ot

moment and in need of careful description and accumulation, are of

value only when viewed as the available material to carry out the

work of the individual. The job, i. e., the function, the wish, is the

important presursor in all medical injury. What the structure is to

carry it out is the next problem. Hence Jellifife following out the

formula that man is an energy system, for the capture, transformation

and release of energy, restates the view that the epileptic phenomena

are simply symptomatic indices of faulty energy release. That this

faulty energy distribution—whether shown in faulty social behavior, as

in the well known epileptic fugues, in disordered sensori-motor reac-

tions—the clotted mass of movements of Hughlings Jackson, or in per-

verted metabolic activities, are functional results of maladaption of wish

to machine. The machine is more or less bound down by what is in

it—the reactions of the fixed organs are limited in their changability—

•

but the more labile and fluctuating nature and hence greater capacity for

modifiability makes the search for the wish factor of primary import-

ance. Hence, while not disregarding any by the physical, chemical nor

biological factors, the author maintains that these are capable of interpre-

tation only from the standpoint of the latest evolution any product of

nature, mental facts. Hence if the mental fact end is gotten hold of

first, then the others are capable of being understood and only then

cannot only the epileptic phenomena be understood and capably essential

modification, but all disease processes as well. The most essential series

of mental facts are not those of conscious, every day superficial knowl-

edge, most of which are the flotsam and jetsam of individual bias and

need. The real search begins with the study of imconscious processes

in their effort to release energy through adpative social conduct. Thus

the program sketched is to first occupy oneself with the methods of the

unconscious, and then it becomes more possible to adapt the patient's

structural machinery to his longings and goals.

Hallock, F. M. Compulsion Neurosis. [Neurolog. Bulletin, Vol. I,

Xo. 5, 1918.]

A young man, twenty-three years old, had always been in excellent

physical condition, but from early boyhood had suffered from a com-

pulsion neurosis. This manifested itself in an overwhelming desire to

touch certain things that he saw, or a compelling curiosity to find out
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the contents of packages, the details of small transactions that he saw

occurring between strangers, such as how much money a customer would

spend in a shop, etc. When through shame or fear he was unable to

satisfy his curiosity he became intensely uneasy, " wild " as he expressed

it, he became short of breath, and could not sleep at night because of

the insistence of the impulsion. Acts, which in the nature of things

were prohibited, seemed to be the ones that created the impulsion. This

case is one of many that ought to be recognized and cured in the early

years of their development. Jean Stair.

Ames, T. H. The Prevention of War Neurosis, Shell Shock.

[Canadian Medical Assoc, N. Y. Med. Jl., July 6, 1918.]

Doctor Ames said that although he had not been at the front, he had

gained a considerable amount of experience concerning the effects of

shell shock, having witnessed a large number of cases of neurosis

arising from it in returned soldiers in the hospitals of Montreal and

Toronto. Such neuroses only occurred in some regiments and not at all

when organic disease was present. Discipline played a great part in

the prevention of war neuroses, but discipline alone was not sufficient

to prevent their ocurrence. Men should be eliminated in medical ex-

amination for the army, whose nervous temperaments were unstable,

while mental deficiency, and insanity should absolutely preclude admit-

tance. Men who have had neuroses but who had completely recovered

might be favorably considered. A large proportion of cases of neurosis

might have been avoided had the patient been assured by one who
understood and in whom he had confidence that fear was nothing to

be ashamed of. The medical officers had something to do with the

state of affairs. There were some men who exerted control over

soldiers. When neuroses were frequent, the medical officers were to a

large extent to blame, and authorities went so far as to say that shell

shock should be always warded off if the men were properly looked

after. The line officers were equally responsible for the outbreak of

neuroses in a regiment. They should assume responsibility for the

welfare of their men and take a personal interest in them. The lieu-

tenants and noncommissioned officers, being most intimately in touch

with the men, it was in these reliance must be placed to prevent neuroses.

They should make themselves acquainted, as far as possible, with their

men, and should behave to them as if they were human beings like them-

selves, and not as merely cogs of the machine. The slightest change in

a man's demeanor or habits should be reported immediately. The line

officer rather than the medical officer had the first opoprtunity to notice

any such change. The man should be given something to interest him,

to divert his mind from introspection, put between two veterans, in

fact every means taken to distract his attention from himself. Sharp

reprimands, so as to bring about a reaction, sometimes served this pur-

pose. Chatting with some, joking with others, and speaking sharply to
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yet others. They must be dealt with according to their several temper-

aments, and whether they had neuroses or not. nearly entirely depended

upon their officers. Rarely had officers of this stamp to say :
" If you

do not carry on I have a bullet for you here." They induced the men to

relieve themselves of the burden that oppressed them. The medical

officers did not have such constant opportunities of watching the men,

but when sick they had somewhat exceptional ones for becoming ac-

quainted with their idiosyncrasies. The human mind was always pecu-

liarly open to suggestion. The soldier was so, in particular, and the sick

soldier preeminently so. Moreover, they believed in their medical

officers. Subjection to strict discipline, the fear of severe punishment

or death from allowing their emotions to run riot, had a strong restrain-

ing influence. Training of the body and mind tended to keep up morale.

The life of the soldier was apt to lead to the unleashing of the primi-

tive emotions and especially of that of fear. Soldiers could be prepared

to be harassed by Huns. They could be prepared to combat fear suc-

cessfully or to hold in check sex emotions. They could be taught that

discipline was both for the good of the state and themselves. They

should be taught the cause and origin of neuroses by the medical officer

and told that fear is a normal healthy reaction, in the presence of

danger, and came to all except to the insane and the liar. A discussion

of fear did soldiers much good. When they knew that every one was

doing his bit. the knowledge gave them confidence, and confidence was

essential. Officers, then, were responsible for the existence of neuroses

in regiments, and the condition could be prevented by the establishment

of confidince between them and their men.

Leahy, S. R. Borderline Psychiatry. [Neurological Bulletin, Vol. I,

No. 5, 1918.]

In the borderline group of psychoses Dr. Leahy includes the vari-

ous depressions, early dementia precox, some paranoid conditions, and

the various neuroses all representing types of social maladjustment and

maladaptation. These psychoses apparently result from the inability of

the patient to correctly analyze the complexities and unpleasantnesses

of the situation in which he finds himself and to see things in their

true light. The inadequate and false analysis which he makes results in

the abnormal acts which constitute the picture of his psychosis. In the

dementia precox cases there is a distinct relation to the psychoneuroses,

and it is often difficult to make a correct differential diagnosis. It is

possible to formulate all of the mental symptoms in the same way that

they are formulated in the psychoneuroses, and they are capable of

interpretation solely at the psychological level. However, it must not

be forgotten that recent investigations are tending to show more and

more that there are distinct biochemical changes during life, and that

pathological changes are found after death. These pathological find-

ings must be conceived as being correlated with the psychic symptoms.
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At present we are unable to make any specific correlation between the

physical findings and the mental symptoms, but it is quite possible to

reconstruct the psychosis purely in psychological terms. Dr. Leahy be-

lieves much can be done to benefit these so-called borderline cases by

unearthing and discussing freely with the patient the conflicts which

are the sources of his difficulties, and so modifying his mental trends by

a process of reeducation and readjustment, based on a true understand-

ing. By cooperation with teachers and parents in the early life of the

child, much can be done to avoid the pitfalls of adolescence and later

adult life. While analysis and uncovering of the painful situation is

most desired, it may also be necessary to bring about a change in the

environment or occupation of the patient. Two cases of borderline

psychosis are reported.

Jean Stair.

Russell, Colin. The Problem of the Returned Soldier. [Tr. On-

tario Med. Assoc, Canad. Med. Assoc, N. Y. Med. Jl., July 6, 1918.]

Lt.-Col. Russel's paper dealt with psychogenic conditions in soldiers,

their etiology and treatment. The psychogenic conditions and the sub-

divisions of this type were described. Such conditions comprised phys-

ical and mental disabilities, but the futility of refinement of classification

was obvious. Psychogenic conditions represent a conflict between the

natural inherent instincts and the more lately acquired control of these

instincts by the higher centers. The effect on the result of the conflict

of deficient control was either congenital as in mental deficiency or due

to lack of proper training as well as to natural exhaustion of the ac-

quired higher control under prolonged strain. The defeat of the higher

centers and the abolition of the critical activities of the censor rendered

the patient open to suggestions that met the wishes of the conquering

instinct. They varied in type from complete blindness to complete

mutism and, curious to relate, all these types appeared in epidemics.

During the early stages of the war, trench fever was remarkably preva-

lent. This type had almost wholly disappeared. The conditions follow-

shell shock presented no physical or pathological symptoms. They
simulated, however, a variety of pathological states. For example, con-

vulsive seizures resembling epilepsy occurred sometimes subsequent to

shell shock. These seizures differed from true epilepsy, in that the

movements were purposeful, whereas, in true epilepsy, the reverse ob-

tained. These conditions were classed formerly under the term hys-

teria. War had not been responsible for their initiation, but had aggra-

vated inherent instincts. The treatment of such conditions consisted

in putting down the usurping instincts and stimulating the higher

centers to resume the duties allotted to them. The conditions of shell

shock being often due to an idea, the treatment of these cases should be

in special hospitals in charge of experienced men. An authority on

the subject had stated that ninety per cent, of psychogenetic cases were
capable of cure.
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Attention was drawn to the fact that soldiers suffering from shell

shock frequently had no inducement to dismiss the idea from their mind.

On the contrary, from their point of view, if they did so they would be

returned to the army, while, on the other hand, if they continued to

harbor and foster the idea that they were shell shocked, designated by

Russell as loss of control of mental intelligence, they would draw a nice

pension. Several instances were given in which men presenting various

symptoms, as paralysis and so on and who were by means of rational

measures disabused of the idea that they were thus afflicted. It had

been stated that shell shock cases disappeared from the French Army
when a rule was made that a soldier claiming to suffer form it would

not receive a pension.

Lopez, J. A. Mountain Environment and the Brain. [Sem. med.

Buenos Aires, 1917, 24, p. 407.]

Tests were made on a troop of cavalry during a series of encamp-

ments, amongst the Andes. The psychic functions, the intelligent re-

spond to various tests, showed no change at various altitudes up to 3,672

meters. [A. M. A.]

Sicard, J. A., Roger, H. Bordet-Wassermann Reaction of the Cere-

brospinal Fluid in General Paralysis. [Bulletins et memoires

de la Societe medicale des hopitaux de Paris, February 21, 1918.]

These authors obtained a positive reaction in the spinal fluid in 100

cases of paresis, and maintain that a negative reaction in a suspected

case, especially if the test is twice repeated at weekly or fortnightly

intervals with the same result, excludes a dignosis of this affection.

Such differentiation is now of especial moment, as certain concussional

states more or less closely reproduce the symptoms of chronic diffuse

meningoencephalitis. High albumin content of the spinal fluid generally

accompanies a positive reaction ; the albumin varies independently of

treatment and depends upon the congestive attacks sometimes clinically

noticeable in these patients. The Bordet-Wassermann reaction of the

blood was positive in about ninety-five per cent, of the cases before

treatment and in only thirty-five per cent, after vigorous intravenous

arsenobenzol therapy. On the other hand, the same reaction in the

case of the spinal fluid always remained positive after treatment, even

when doses of arsenobenzol so large as to cause severe intoxication were

used.

Zangger, H, Compulsory Insurance Against Accident and Sick-

ness in Switzerland. [Corresp.-bl. f. Schw. Aerzte (J. A. M. A.),

June 8, 1918, 48, No. 23.]

This article was the closing lecture of Zangger's course on the

medical features of the new accident insurance legislation in Switzer-

land. He emphasizes the special points of different in the medical
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aspect of the case, between single private insurance and collective com-

pulsory insurance. Knowledge of the accident process, that is, of the

etiology of the disturbances noted, is all important. If a fracture occur?

from a comparatively slight force, we can assume some special cause in

the body, and the prognosis is modified thereby, as we seek to discover

the predisposing cause. He reiterates the importance of the first ex-

amination, determination of the causal connection, for the insured know

well that if they can once convince the physician, mislead him from the

start, it is practically impossible for their malingering to be detected

later, because the true causal connection then can no longer be de-

termined, and also because the courts depend so implicitly on the findings

at the first examination. No matter what other reports may be made

later, the courts depend on the first report. If concussion of the brain,

for example, is specified in the first report, nothing that can be said

later will convince the judge that there had been no concussion. Many
insured workmen plot how to get the physician to accept a Kausal-

zusammenhang, and physicians must be on their guard against being

exploited in this way. By uncovering these would-be malingerers they

also serve the state.

Zangger has encountered one case in which thirty different physi-

cians had taken the patient's statements at their face value, and had

certified to severe injuries from insignificant accidents, so that the man
had been paid '' compensation " at least twelve times by different rail-

roads and tram lines. The first report should include specification of

the present status from the standpoints of etiology, prognosis and treat-

ment, with the data on preexisting disease which introduced, occasioned

or modified the accident. This includes the known affections, which

might be concealed, the visible, which cannot be concealed, and the

unknown affections, that is, those whose symptoms the patient misin-

terprets unconsciously or wilfully, or which had caused no symptoms

until the accident, such as cerebral hemorrhage, perforation of the

stomach, etc.

The Swiss legislation goes beyond any other in the world in accept-

ing certain morbid conditions without visible manifestations as accidents

entitling to compensation. This includes industrial poisoning from

chronically acting poisons, such as is becoming more and more common
during the war. A causal connection seems more probable when several

in the same factory present an acute disturbance, with little or no fever,

and look l)adly. with discoloration of the skin. The physician must

draw on his knowledge of medicine, toxicology, hygiene and natural

science to aid in discovering the cause, as the workman himself very

seldom knows what is inducing the trouble, and may mislead the physi-

cian with honestly meant but erroneous deductions—workingmen usually

regard as poisonous only substances that smell badly or induce nausea.

Several poisonous substances may have acted together, thus masking

the .symptoms from each. Elderly persons, children and the young, and
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those with cardiovascular disease may react to a poison in an entirely
different manner from men in the prime of life. Nowhere else is the
correct diagnosis so important for prophylaxis as with industrial poison-
ing. Sickness which is exclusively or predominantly traceable to a
toxic acting substance ranks with industrial accidents in the Swiss law.
Anthrax and glanders, on the other hand, have been dropped from the
list for the present, but yellow fever, malaria, typhus and relapsing
fever, befalling Swiss workingmen in the employ of a Swiss firm any-
where are regarded as entitling to insurance benefit, as they are the
result of insect bites. Some of the private insurance companies have
already paid indemnities to policyholders who had contracted typhus
during the war.

In concluding this comprehensive study of ways and means to dis-
cover the causal connection in the insurance sense, Zangger warns of
the danger of crime and suic'de being managed so as to present the
evidence of an accident entitling to insurance money. He relates in-
stances in which the criminals were actually being paid by the state for
their crime, as when a woman caused the death of her husband by
closing the damper in the stove. In several such cases, some causal cir-

cumstances first suggested suspicion, not the physician's report. The
physician had accepted matters as he had found them on the surface.
The identity of the corpse must be verified, as otherwise the indemnity
might be paid for some policyholder who had merely left the country.
He has had occasion to examine eight cadavers in which death occurred
in an epileptic seizure. The mouth and nose in one case were plugged
with the wet sand in which the body was lying, and the tongue had been
bitten, but the family denied that the man was an epileptic. Inquiry
m his home town in Italy revealed that he had long been subject to
epilepsy. In conclusion, Zangger reiterates that the Swiss social insur-
ance IS on a more comprehensive scale than in any other country. It

places great authority in the hands of physicians, and its success de-
pends on them and especially on their report at the first examination.

IV. FORENSIC PSYCHIATRY
Bowers, Paul E. The Criminal Insane and Insane Criminals.

[Am. Jl. Insanity, 74, 1917, No. i.]

Many insane persons are being annually sent to prison to be punished
for acts which are symptomatic expressions of unrecognized mental
disease, while on the other hand sane criminals are sent to hospitals
for the insane, because they are sharp enough to feign insanity. What
IS worse, dangerous insane persons are constantly being released upon
the community, because they have been found not guilty since being
insane they are held legally incapable of committing crime.

An unfortunate individual not infrequently commits a crime during
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a recurrent episode of periodic insanity and is brought to trial' during

his well interval, hence is found sane and responsible.

Nevertheless the liberation of the victim of such disease is a danger-

ous matter for the community since who can tell when he may have

another exacerbation and commit another crime.

The author, who is superintendent of the Indiana Hospital for In-

sane Criminals, finds that the three most important forms of mental

alienation which lead to crime are epilepsy, paranoia and feeble-

mindedness.

In epilepsy, an important point when called to consider responsibility

for an act said to have been committed in pre- or postepileptic delirium,

was the act in line with the habitual occupation of the individual?

For example it would not be unnatural for an epileptic butcher to make

an assault with a knife, while a poisoning by such an individual, we

should be slow to regard as an expression of epilepsy. The paranoiac

furnishes us with a large quota of crimes, probably the majority of

them traceable to his delusions of persecution, or through expansive

delusions of being called upon to act as the agent of God. The feeble-

minded are especially addicted to crimes characterized by brutality and

to sexual offences, although they are often cunning thieves too. Many
pyromaniacs are feeble-minded. About lo per cent, of the average

prison population is insane. The felonies of the insane and mentally

defective show a high percentage of crimes against the person. Among
169 insane prisoners 43 were murderers, 16 were convicted of assault

and battery with intent to commit murder, 25 were burglars, 11 were

convicted of rape or attempt at rape and 4 were convicted of sodomy.

The ordinary hospitals for the insane are not suitable for insane

criminals or malingerers, but an institution of special construction with

a disciplined corps of attendants is needed.

C. I. Allen (Los Angeles).

Adler, Hermann M. Observations on Cranial Asymmetry. [Am. Jl.

Insanity, 74, 1917, No. I.]

The author examined 1,000 patients at the Danvers State Hospital

by means of the '" Conformateur," the tracing apparatus used by hatters,

and found that of them, 281 or 28 per cent, showed no marked asym-

metry, while 719 presented marked asymmetry. Of 86 employees ex-

amined, only 5 showed marked asymmetry. He has usually found a

greater prominence in the right parietal region in right-handed persons.

It seems prol)able that asymmetry means an unequal development, and

the author has gained the conviction that asymmetry indicates a varia-

tion from type, either in the direction of genius or in that of defect.

Marked asymmetry is a constant phenomenon in asylums and in

criminal courts. The author has seen no cases of dementia praecox

with the exception of the simplex or catatonic groups, which have not

shown marked asymmetry.

C, L. Allen (Los Angeles).
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Robie, W. F. Rational Sex Ethics. A Physiological and Psycho-

logical Study of the Sex Lives of Normal Men and Women, with

Suggestions for a Rational Sex Hygiene. Boston, Richard G.

Badger; Toronto, The Copp Clark Company.

This book presents a good deal of data in regard to the importance

and form of manifestation of the sex life in every man and woman
because the material is drawn largely from the testimony of healthy men
and women as well as from those in whom neurotic disturbance has

arisen. The author's plea is for a more rational and plastic attitude

toward the sex prolems, particularly the definite ones of marriage.

This he bases upon the adaptability of so important a portion of the

individual life as the sexual to varying conditions and demands.

His endeavor is to view and present the matter in the broader light,

which refuses ^o be bound by petty limiting formulas and conventions

of the attitude toward the details of sex activity and feeling. Con-

sidering these matters in their wider relationships he looks for the

greatest ultimate good, particularly in the establishment and maintain-

ence of lasting happy marriage. This but strengthens his emphasis upon

those greater conventions, such as marriage itself, which have come

into existence because of their social and individual usefulness in the

sex life, and which make for a constructive permanency. His attitude

is one which values the genetic development of sex life as of social life

and therefore finds room for this adaptability of elements in the greater

whole. Thus his discussion of auto-erotic practices, as he prefers to

designate masturbation, thoroughly discountenance that traditional

dogmatic condemnation of masturbation, which has been the source of

much psychic disturbance. While there seems a tendency in some of

his case discussions to lay too much stress upon this side of sexuality

in certain secondary processes, yet he is clear in characterizing it as a

feature of what has no place in perfect sexuality. It is at best a make-

shift, a choice of lesser evils sometimes, in the varying and imperfect

sex life of the race.

He has embodied the veiws of many writers on the subject of the

sex life, some to prove their falsity, others to arrive at the fullest con-

sideration of the subject. His partial divergence from Freud's con-

clusions is due to the full lack of appreciation of the place which the

sex life holds in the entire psychical makeup. He fails as least to ex-

429
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press the interdependence of this part with the whole, and also there-

fore of the many varieties of manifestation of sex interest or of the

disturbances arising in relation to it. In discussing the factors which

lie in point of time behind sexual manifestation, whether this is normal

or disordered, or of the neuroses connected with it, he does not give

room enough to the full content of the unconscious with its impulses.

The viewpoint of the book however is that which will direct to human

needs and its ultimate purpose is sound and wholesome.

L. Brink.

Scott, James George, Miiller, W. Max. The Mythology of all Races.

In Thirteen Volumes. Louis Herbert Gray, Editor; George Foot

Moore, Consulting Editor. Volume XII, Egyptian and Indo-Chinese.

K. C. I. E. Boston, Marshall Jones Cqmpany.

The author of the first portion of this volume has succeeded admir-

ably in presenting in a brief and popular but no less scholarly treatise

such a difficult and extensive subject as Egyptian mythology. This he

explains is impossible of concentration under one theory or system of

understanding and interpretation. In its very history and essence it is

as diverse and rambling as w^as actually the religious life of the anicent

Egyptians, which maintained itself popularly through many centuries

of history in many forms expressive of the thought and feeling of that

long period with its many non-unified impulses. These created deities

and myths which gradually arose and continued to exist side by side

rather than in a gradual absorption of one by another, or of them all

into a monotheistic or a pantheistic conception.

Such was peculiarly the character of the history of Egyptian religion

and this the author has well portrayed in the plan of his discussion.

He emphasizes in so doing these very peculiarities which mark Egyp-

tian mythology and overthrows those forced interpretations which, from

ancient classical times even to the present day, have attempted to dis-

cover a hidden spiritualism and sublimity under the guise of the crudities

and materialism of their art and the customs and beliefs which are

represented through it. Miiller comes much closer to the actual source

of the variety of beliefs and their crystallizations, when he makes them

the expression of an equal variety and diversity of thought and ex-

perience arising out of successive periods of national life and modified

through differing geographical and political divisions of the empire.

He views this religion at no one particular crystallized epoch nor as

the product of foreign influences nor as exerting as a whole system

any marked influence upon other nations. It is rather to him indicative

of a gradual and diversified growth of a great, a very ancient and a

scattered people, who manifested a special capacity to hold tenaciously

to old traditions and forms of belief more or less directly, and to graft

upon these new conceptions without sublimating or submerging the old.
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Hence the continued polytheism, actual rather than merely symbolic

and emblematic, as some scholars and as the ancient Christian world

tried to believe, and hence also the survival of animal forms mingled

with human in their gods or the persistent worship of animals. True

the author at times follows somewhat what seems a too rationalistic in-

terpretation imposed by a later intellectual point of view, when he uses

the nature interpretations. He fails to point out behind these the

deeper psychic source within the human mind itself for what probably

only later came to have a cosmic meaning. However, his presentation

is so broad atid candid an examination of facts that the field is laid

open for the further thought and investigation, which he hopes from a

future more sympathetic study of actual Egyptian sources.

As in the other volumes of this series the text is really replete with

the suggestive facts of human attempt at self expression in gods and

myths. The pages are full of the phantasy and symbolism which the

psychologist finds still at work in the deeper layers of the human psyche,

those depths where arise dreams of the night, daydreams and the

pathological symptoms which are often created out of this material.

The illustrations most happily interspersed throughout the text also

peculiarly and often strikingly reveal the same elements and in cer-

tain instances are actually the pictured representation of some dream

of today.

There is no lack of appreciation of the perhaps more classic pre-

sentation of the foregoing treatise, in admitting a special unique charm

which pertains to the discussion of Indo-Chinese mythology. There are

certain factors which make of this naturally a more popularlv human

story, which sparkles with a vivid reality of living beings impossible to

carry across the centuries which have intervened since the Egyptian

peoples lived out their faiths. The formal faith of the smaller groups

which make up the Indo-Chinese peoples is much less ancient as re-

spects their history. For even as they participate in the older religions

of India and China their contact with them or their development of

them after migrations and fusions of tribes is comparatively recent

and also comparatively restricted especially as compared with the vast

Egyptian nation.

Thus the author has not only the advantage of writing of peoples

still living and enacting their childish beliefs but of these strangely

mixed with the inroads of the white man's civilization among them. He
has been able to get the myths as it were fresh from the soil, and has,

one would think, personally watched the performance of prescribed

ceremonials, and in these festivals and rustic shrines, in the tales of

heroes and demigods, he has caught the very essence and flavor of the

inner aspirations of the people. These arising from within seek at

first these simpler and very direct means of expression. Here too the

wealth of illustration in the book adds much to its spirit of present day
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reality and the charming admixture of primitive faith and progressive

contact wnth a more advancing conception of the world. The author

insists throughout on the spontaneous origin of all these forms of ex-

pression, as indicative of the human psyche, and not to be fundamentally

explained in borrowed forms nor in the later interpretations of advanc-

ing thought.
Lameerton.
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EROSION OF THE SKULL IN A CASE WITH A VARIX
OF THE SUPERIOR SAGITTAL SINUS^

By Curtis E. Smith, j\I.S., IM.D.

PATHOLOGIST TO DANVERS STATE HOSPITAL, HATHORXE, MASS.

G. C. T. was the inventor of the braided wire picture cord. For a

number of years he was manager of a large manufacturing concern

until, at the age of fifty-one, he had a paralytic stroke. This resulted

in a left-sided hemiplegia, which persisted until his death nineteen

years later. He was unable to continue his work, and in November,

1916, at the age of seventy, began to show some mental impairment.

He was sent to this hospital, May 24, 1917, and at entrance showed

marked memory defect and confusion. Physical examination showed

tortuous vessels about the forhead, and a lump the size of a guinea

egg, bluish in color and pulsating to palpation, at the junction of the

frontal and parietal sutures. The heart sounds were regular and of

good quality. The blood pressure was no—80. There was some evi-

dence of peripheral arteriosclerosis. There was a left-sided hemiplegia

involving face and limbs. The muscles of the left arm and leg were

in a state of contraction. Neurological examination showed pupils that

reacted sluggishly to light and accommodation. The hearing was im-

paired and there was suggestion of a speech defect. The touch, pain,

temperature, tactile discrimination, and stereognostic senses were im-

paired on the left side. The superficial reflexes were present. No
clonus or Babinski. The patellar reflex was active on the right side,

absent on the left. Loss of motility of facial muscles on the left side.

There was a fine tremor of the extended fingers. The urine, blood ex-

^ Contribution No. 68, Danvers State Hospital Papers. Presented for

publication August i, 1918.
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aminations, and Wassermann tests were negative. For years he had

suffered from severe pains in the head, left side of face, and left side of

body.

The staff considered the patient's condition, postapoplectic, with some

question as to whether the case showed a definite psychosis. Without

any apparent illness, except general weakness, and inactivity, the pa-

tient died.

Autopsy No. 2047. Pupils are unequal, the right measuring 5 mm.,

the left 4 mm. The muscles of the left arm and leg are atrophic.

Heart is hypertrophied. Coronaries and larger vessels show little

sclerosis. There is a stone obliterating the cystic duct. A large per-

foration is present in the right tympanic membrane. Other organs

are not remarkable. There is no lump present on the head now, but

in the region of the bregma there are two irregular depressions in the

calvarium that may be felt through the scalp. The thumb and index

finger fit snugly into these and there is irregular exostosis of bone about

them. When the thickened scalp is removed, the eroded areas are

plainly seen beneath the intact periosteum. In one of these eroded

areas, there is a dark cruor clot. The erosions and the findings within

the brain are seen in the accompanying photographs.

Discussion.—It is a well-known fact that aneurysms of the aorta

may erode ribs or even bodies of vertebrae by the pressure exerted

and by the constant hammering that takes place when the force of

the heart beat is transmitted to these anetirysms ; but so far as we

are able to find, no case has ever been reported of erosion of the

skull due to an increase in intracranial pressure with a varix of any

sinus. Adami (i) says that a familiar instance of bone atrophy

from pressure is the depression in the bones of the calvarium due to

the Pacchionian bodies. He also states that hydrocep'halus and in-

tracranial growths lead to atrophy of the calvarium, but does not

cite any cases.

In the first place, we are dealing with a somewhat different con-

dition than arterial aneurysmal erosions. It is difficult to imagine

the same amount of pressure and pulsation present in a cavity like

the cranium. Bergmann (2) has shown, in a woman with a de-

fective skull, that the brain expands within its cavity synchronously

with each cardiac systole. Furthermore, that it expands with ex-

piration due to the pressure in the right side of the heart damming

the blood back into the sinuses ; while the contrary takes place in

inspiration. The brain is unlike the kidney in the latter respect be-

cause of the absence of efficient valves in the cranial and vertebral

veins, and the continuity of these veins with the right auricle and

vena cava. Cramer (3) first recorded the venous pressure and



EROSION OF THE SKULL 435

Fig. I. Shows the inner surface of the calvarium with the dura attached
by firm, thick adhesions that are torn away with difficulty. In the region of
the bregma can be seen the varix in the superior sagittal sinus. This varix
is 2 cm. in diameter and extends outward through the dura and internal table,

to the external table, where it has caused irregular erosion of bone. It will

be seen that the sinus opens directly into this, and the varix is lined through-
out with the ordinary endothelial coat. When the dura is removed the pri-

mary erosion, 2.4 cm. in diameter, is found extending through the internal

table into the diploe. At the anterior and posterior edges are seen diverticuli

which lead off into the diploic space. Through this opening can be seen the

irregularly eroded outer table. The spaces for the meningeal vessels are

deeply grooved, and on the left there is a minute erosion through the inner

table. In the frontal region, especially on the left side, there are irregular

exostoses. There is slight erosion in the region of the internal occipital pro-

tuberance. The calvarium as a whole is thinner than usual.
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Fig. 2. Shows the erosion of tlie external table, which is 4 cm. Ions and
irregularly 1.5 cm. in width. There is scar-like exostosis around the edges.
There are no areas of softening to be found, and no suggestion of an old
cranio-tabes.
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Fig. 3. Shows an opening that was made into a large degenerative cyst

in the region of the first and second frontal convolutions of the right hemi-
sphere, when the dura was torn away. The top of this cyst was adherent to

the dura just beneath the varix in the superior sagittal sinus, the opening

being made when the dura was torn away. The brain tissue within a radius

of 4 cm. showed marked softening and a tendency to collapse when the cyst

was drained. There are large varicosities in the veins over this area, espe-

cially at the tip of the frontal lobe. The veins over the convexity of both

hemispheres are greatly dilated and tortuous. The pia is greatly thickened ;

the capillaries engorged ; the sulci shallow and the convolutions indistinct.

Brain atrophy is a noticeable feattire, especially on the right side.
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Fig. 5. Shows vertical sections through the frontal lobes, anterior to the
cyst. The extensive degeneration of the right hemisphere with the brain sub-
stance replaced by a network of dilated vessels is evident.
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showed the transmission of the pulse into the transverse sinus.

Gaertner and Wagner (4) confirmed this observation. It would

seem that the experimental work of Leonard Hill (5) had settled

for all time the question of the pressure and pulsations within the

cerebral sinuses. By an ingenious method he made simultaneous

records of (a) the arterial pressure in the central end of the caroid;

(b) the general venous pressure in the right auricle
;
(c) the cerebral

venous pressure in the torcular Herophili ; and (d ) the cerebro-

spinal fluid pressure by trephining the atlas. This served to estab-

lish the fact that pulsations are transmitted from arteries to the

cerebrospinal fluid, the cranial veins and sinuses. He also showed

that the brain within its cavity may be likened to a limb or a kidney

in the oncometer. The arterial stroke is transmitted to the vessels

at the base of the brain and then to the cerebrospinal fluid and

venous sinuses. Any increased cerebral tension was found to give

proportionate increase in the pulsation within the sinus.

Now, granting that the blood pulsates within a sinus and there

is a varix of this sinus due to some weakened concHtion of its wall,

inflammatory in origin ; or some congenital defect in the closure of

the anterior fontanelle with consequent compensatory varicosity of

the sinus to fill this defect, it would be hard to imagine i^ressure

enough under normal conditions to erode bone.

According to different investigators the normal intracranial

pressure 'has been recorded at various points between 50 and 260

mm. of water, which must mean that there are numerous factors

affecting its normal range. Since no authorities agree on intra-

cranial pressure, we cannot say what this pressure is normally.

Now, to account for the erosion of the skull, in this case, it is neces-

sary to assume that the intracranial pressure rose above the normal

limits given. This is the greatest factor involved here, and now we
s'hall attempt to demonstrate its cause.

In this case we do not have to look far to find the cause of the

old hemiplegia and the subsequent rise in intracranial pressure. The

large cyst containing dark fluid is evidently the remains of an old

cerebral hemorrhage nineteen years ago. The thick fibrous capsule

shows that it is of long standing, while the dark ])igment on its walls,

speaks for hemorrhage, rather than embolism or throml:)osis. The
only record that we have of the blood pressure is more in favor of

thrombosis, but what the blood pressure was in his active life is

now merely a conjecture.

A consideration of the anatomical arrangement and phvsical

conditions (11) that bear upon intracranial pressure points to the
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conclusion that this pressure is controlled hy the venous and not the

arterial pressure, which is sufficiently confirmed on the experimental

side by the investigations of Bayliss and Hill (6). They have

shown that a fall in arterial pressure slackens the flow of blood

through the brain, while a high blood pressure accentuates it. They
believe that intracranial pressure depends not upon the tension of

the cerebral arteries, but follows the venous pressure.

Charcot and Bouchard (7) first showed that in many cases of

cerebral hemorrhage, there are miliary aneurysms of the small

atheromatous arteries in the brain substance, some one of which has

burst and allowed the blood to escape. The mid-cerebral, len-

ticulostriate, or anterior cerebral are most commonly the ones af-

fected, because as Mendel (8) has shown, the blood pressure is

higher in these vessels than the smaller vessels of the cortex. Ford
Roberton (9) states that pressure in the cerebral capillaries is al-

ways higher than in other similar vessels, and that they are provided

with a special elastic coat.

Hemorrhage is much more common in men after fifty than in

women or younger men, and if we may believe the old dictum of

Morgagni, they occur more frequently on the right side. Hemiplegia

is apt to be the most striking residual symptom, and in the late cases

hemianesthesia may accompany the hemiplegia, which argues for

implication of a portion of thalamic fibers. In the early stage the

paralysis is flaccid, but may later show pyramidal tract, upper neuron

disorder with accentuated knee jerks. This case represents a late

stage or mixed syndrome, for the knee jerk was absent on that side

and contracture present, suggesting an extension of the lesion into

the internal capsule.

When hemorrhage occurs in the brain substance, there will be in

the cranium a localized foreign body which occupies the space of a

certain vasuclar area in which function will be lost, because the

tissue with which it comes in contact will be more or less completely

destroyed, ^ililes (10) has shown that even minor conditions caus-

ing a local pressure may cause mechanical injury to nerve cells. In

consequence of the obliteration of the veins and capillaries the local

cerebral tension will be raised to that of the arteries which normally

feed the aiifected area. In the obliterated area there is stasis of

blood, and in the border areas the capillaries and veins will be com-

pressed in proportion as the increased local cerebral tension is trans-

mitted to the brain substance. The pressure in the cerebral venovis

sinuses is high so long as there is compression with high cerebro-

spinal pressure, even though the systemic blood pressure may be
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low. In conequence of this compression, the blood pressure will be

raised in these capillaries and veins equal to arterial tension. Rob-

ertson (9) states that in such a condition, further expansion of the

arteries and capillaries can only take place by an equivalent com-

pression of veins, since the semifluid brain matter is incompres-

sible. The pressure in the brain will then attempt to constrict the

veins with their reservoirs of blood until the cerebral venous pres-

sure becomes equal to the intracranial, which is now reckoned as

the pressure of the brain against the veins. Now the whole cir-

culatory system of the brain will have assimilated itself to a scheme

of rigid tubes. We have in this case an example of such a process

manifested by the tremendous engorgement of cerebral veins.

The pathological increase in intracranial pressure may be general

or local, the local increase over the general being dependent upon

the elasticity of the cerebral tissues, when pressure is produced by

blood extravasation, tumors, etc. Hemorrhage into the brain oc-

cupies space by force ; the surrounding tissues are compressed and

stretched and their elasticity maintains a high local pressure. This

would account for a primary rise in pressure, but a constant high

pressure would need other factors for its maintenance. We have

the first of these in the inflammatory reaction that is sure to follow

such a hemorrhage. There is a dilatation of vessels, exudation, and

finally a walling ofif of the foreign body, because the large hem-

orrhage cannot be absorbed. (We have a history of delirium in

this case during such a period.)

We now notice that the varix in the superior sagittal sinus lies

just above this old area of hemorrhage and inflammation, the dura

beneath the varix forming the roof of the cyst which has formed in

the hemorrhage area. Therefore it seems logical to conclude that in

the inflammatory process the wall of the sinus suft'ered enough in-

jury to produce this varicosity. Now we are ready to consider an-

other factor which would help maintain a high local pressure.

These chronic inflammatory states may easily alter the metabolism

in the tissues of such an area, increasing those cell products, crys-

talloid in nature, which would raise the osmotic pressure, thus caus-

ing the tissues to swell and help in maintaining a high local pressure.

Hill (5) first showed that the blood pulsates within these sinuses

and then showed that the injection of foreign material into the

cranium greatly increased the pulsations within the sinuses. So here

we have created, by nature, a case which illustrates clinically, the

splendid experimental work of that investigator, and in addition

shows that in such a rare condition we may assimilate a case oi
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aortic aneurysm with erosion of ribs or vertebrae. The hemorrhage

cyst with the extensive degeneration in adjoining tissues, the cysts

in the peduncle and thalamus of that side, the engorged veins, the

atrophic brain, the physical signs, the symptoms of a psychosis, and

finally the erosion of the skull, all bear witness to the great increase

in intracranial pressure which was maintained for years. If we are

inclined to be sceptical about the production of the varix, and the

primary erosion we might formulate a slight developmental error

in the region of the anterior fontanelle with compensatory dilatation

of the sinus, but there would be no other evidence of craniotabes

to justify such a view, which, were it true, would not account for

the extensive, irregular erosion and exostosis of the external table.

Summary

1. We present a case that showed a pulsating tumor in the region

of the bregma, about the size of a guinea tgg, which had been pres-

ent for nine years before his death. This disappeared after death.

A post-apoplectic hemiplegia had been present for nineteen years.

He had suffered from very severe headaches for many years.

2. Autopsy revealed a varix of the superior sagittal sinus with

extensive erosion of the calvarium above the varix. There were

marked changes in the brain substance, shown by atrophy, varicose

veins, and degenerative cysts in the cerebral peduncle and thalamus.

3. The varix was probably formed by the inflammatory reaction

that followed the cerebral hemorrhage nineteen years ago.

4. Experimental work has shown that the blood pulsates nor-

mally within the cerebral venous sinuses. Furthermore, it has been

shown that foreign material injected into the cranial cavity increases

the strength of the pulsations within the sinuses proportionately to

the rise in intracranial pressure.

5. Hemorrhage into the brain occupies space by force. Follow-

ing such a hemrorhage there is a marked rise in intracranial pres-

sure due to the compression of veins and capillaries ; the compres-

sion and stretching of brain tissue whose elasticity maintains a high

local pressure. The inflammatory and metabolic changes also help

in maintaining this pressure.

6. We believe that the pathological findings in the brain prove

that a high intracranial pressure has been present for many years,

and that the erosion of the calvarium was due to this pressure, both

local and general, together with the varix in the superior sagittal

sinus.
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7. This case would seem to illustrate clinically the experimental

work of Leonard Hill and others. It may be taken as an exaggerated

example of erosions that are found in the calvarium due to the

pressure of Pacchionian granules, or even assimilate a case of aortic

aneurysm with erosion o^f ribs or vertebrae.
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REPORT OF A CASE OF POLIOMYELITIS OF THE
BULBO-SPIXAL TYPE PRESENTING RATHER

UNUSUAL EYE SY^IPTOAIS.i

By George \V. Hall, AI.D.

CHICAGO

Clinical History.—V. S.. a girl ten years of age, admitted to the

Presbyterian Hospital on September i, 1917, complaining of headache,

coryza, stiffness of the neck. Her father states that five days previous,

while at her summer home in northern Michigan, the patient complained

of severe headache, which increased in intensity. At that time the

temperature registered 99.8° F. On the second day the temperature

rose to 101° F., the patient becoming more restless. It was thought by

the physician in charge that she had probably contracted epidemic men-

ingitis and he recommended that she be taken to the hospital for further

study and treatment.

Examination on entrance to the hospital showed that she had a con-

vergent strabismus of the right eye and complained of seeing double.

The neck was rigid, the nasal mucous membrane congested. The throat

was negative and vision and hearing was normak Chest normal, ab-

dominal reflexes present and normal.

Upper extremities showed a good grip in both hands and reflexes in

upper extremities were normal. The lower extremities showed exagger-

ated knee jerks; right leg was slightly rigid and Babinski sign positive

on the right side. No sensory disturbances.

Previous history : Had diseases of childhood. Family history : Father

and mother healthy, one brother and one sister living and well.

September 8, 1917: Examination showed a slight paresis right

seventh nerve, a diplopia, exaggerated right patellar reflex, slight ankle

clonus on same side, Babinski sign present on right side. Left foot was

normal. Temperature 100.3° F. Horizontal nystagmus present.

September 17, 1917: Both optic discs were examined by Dr. E. V. L.

Brown and pronounced normal. Convergent stabismus of right eye

present.

September 20, 1917: The patient complained of blurred vision in

right eye. The eyes were examined again by Dr, Brown and the find-

ings were as follows: Neuro-retinitis 5>4 D. with an edema of adjacent

retina for 2 or 3 P.D., no hemorrhage or exudative " flicks." She is

1 Chicago Neurological Society, March, 1918.
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able to see one's fingers at a distance of twelve feet with right eye; left

eye normal.

September 22, 1917: Examination of the nose by Dr. G. Sluder of

St. Louis revealed a low grade post-ethmoidal sphenoiditis, more marked

on the right side, mildly acute. The right disc showed no increase in the

retinal edema and measured 4 D. only. No hemorrhages or exudate.

September 24, 1917: The swelling was reduced to 3^ of i D. Vision

much improved. She is able to read print 2 mm. high.

September 26, 191 7: The eye showed continued improvement.

October 2, 1917: The patient complains of deafness in the right ear.

She can hear the whisper of 66 at one foot and 18 at two feet. Left

ear normal.

October 3, 1917: The patient holds her head to the left side; hori-

zontal nystagmus still present, rapid component to the left. Vision

clearer.

Examination of the blood : September 2 : Leucocytes—26,250. Hema-
globin—80 per cent. 9/10/17, 21,950; 9/26/17, 14,350; 10/4/17, 13,150.

Examination of the urine: Specific gravity 1,020. Trace of albumin

and a few epithelial cells.

Examination of the spinal fluid: September i, 1917: Clear under pres-

sure, cells 71 lymphocytes, no organisms present, reaction for globulin

positive. Wassermann negative.

Lange reaction was as follows

:

Tubes I—2—5

—

4—5

—

6—7

—

8—p

—

10.

Reaction: 3—4—4—3—2—2—2—2—2— i.

September 13, 1917: Lymphocytes 34; Nonne reaction positive.

On October 3 the temperature registered 99.8° F. She was then

removed to her home in St. Louis where she made a gradual and com-

plete recovery. The illness extended over a period of about ten weeks.

The diagnosis of poliomyelitis of the bulbo-spinal type was made
owing to the focal symptoms present, such as strabismus, facial

paresis of the right side, deafness in right ear, disturbance of vision

in right eye, presence of nystagmus, Babinski right side, etc., and
the decidedly increased cell count in the spinal fluid. I report this

case especially because of the eye findings ; similar conditions have

been reported in only a few cases.

I am indebted to Drs. Brennemann and Gill, with whom I studied

this case, for the privilege of making this report.



THREE UNUSUAL NASAL (SPHENOPALATINE)
GANGLION CASES^

By Greenfield Sluder, M.D.

ST. LOUIS

In 1908- I described the symptom-complex that seemed referable

to the nasal ganglion. Since that time, I have added some features

under the headings of motor, sensory, gustatory and sympathetic.^

The pain picture is by far the most frequent and predominant

and next to that, I believe, come manifestations that seem referable

to the sympathetic nervous elements of the ganglion.

It will be recalled that the nasal ganglion, that is, the sphenopal-

atine or Meckel's ganglion, is supplied from the maxillary, with the

sensory fibers and by the Vidian nerve, with fibers from the genic-

ulate ganglion of the seventh and the carotid plexus of the sym-

pathetic.

This has been a very interesting phase of practice to me and

to-day I report three cases each having, it seems to me, unusual fea-

tures. They do not belong as representatives of types of cases.

The usual neuralgic picture is pain in and about the eyes and

the upper jaw, the teeth, extending backward about the temple under

the zygoma into the ear, making earache ; and then backward into

the mastoid ; and severest usually at a point two inches back of the

mastoid, to extend into the occiput, the neck, the shoulder ; into the

shoulder blade and sometimes the axilla and breast and frequently

down into the arm, forearm, hand and even to the finger tips.

Added to this symptom-complex frequently is found a sneezing

and watery secretion, more marked probably in the morning, fre-

quently extending through the day ; a red external nose, with tearing

eyes, photophobia and a sense of discomfort in the eyes, difficult

for the patient to describe.

Occasionally, however, are added unusual features to this clin-

1 Chicago Neurological Society, March, 1918.

- Greenfield Sluder, The Role of the Sphenopalatine or Meckel's Ganglion
in Nasal Headaches. New York Medical Journal, May 22,, 1908.

3 Idem. The Sympathetic Sjoidrome of Sphenopalatine (Nasal) Ganglion

Neurosis, Together With a Consideration of the Neuralgic Syndrome and

Their Treatment. Trans. American Laryngological Association, 1915.
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ical complex. These cases record phenomena that at present are

unique and cannot be explained. They may be recorded as facts.

Mrs. C. F.. thirty-five years old, consulted me January i. 1918. at the

suggestion of Dr. Fayette Ewing. She had suffered violently from

headache a large part of her life. Dr. Ewing had found some disease

of the ethmoid on the left side and had curretted the capsule of the

ethmoid for that reason. She continued to have great headache and

as he was about to depart for service in the National Army, he put her

in my charge. In the eft'ort to localize some starting point for the

pain. I cocainized the ganglion of the right side at the time when the

headache was on the right side. The headache stopped; but as an effect

of cocainization the right eyelid drooped very perceptibly to obscure

probably half of the blepharal fissure and the pupil contracted to one

half of the size of the fellow of the opposite side.

The case presents this interesting phenomenon : That through

the nasal ganglion in this case must pass a large part of the sym-

pathetic supply which goes for the eleyation of the eyelid and to the

pupil. Further experiment, when the pain was on the left side,

showed that cocainization of the left ganglion failed to control it,

but that it (pain) did stop from cocainization of the right ganglion.

Mrs. H. C, thirty-five years old, Joplin, ISIo., consulted me Decem-

ber 15, 1917, complaining of great lower-half headaches, right and left,

accompanied by dizziness
—

'"the objects went around her"—of such

severity that she was able to walk only with difficulty. She had suft'ered

eight years from these conditions. Examination revealed a well-marked

post-ethmoidal-sphenoiditis, with considerable acute element mixed with

it. In the effort to localize the point from which the pain proceeded,

cocainization of the ganglion was followed by cessation of the head-

ache, with almost instantaneous relief of the dizziness. After six hours

the headache returned to some extent, but the dizziness was almost

absent. Owing to this patient living at a distance, further observation

has so far been impossible.

This patient had been carefully investigated in every department

of a general examination. This case is of interest, showing dizziness

of rotatory t3"pe stopped by cocainization of the nasal ganglion.

Mr. F, B., aged thirty-eight, consulted me November i, 191 7. sent

by Dr. F. L. Henderson, who had exhausted all means known to him
for the relief of a right-sided blepharospasm of great severity. Exam-
ination showed a post-ethmoidal-sphenoidal suppuration, with polyps on

the right side. Experiment showed that cocainization of the right nasal

ganglion opened his right eye and relieved the blepharospasm for a

period of three hours.
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It was therefore decided to inject^ the nasal ganglion of the right
side. This was done three times and was followed by relief of the
spasm for three to six hours at each injection.

The right post-ethmoidal sphenoidal operation was performed De-
cember 21, 1917, and also relieved the spasm for a few hours. Treat-
ment of the sphenoid cavity was followed by the cessation of the sup-
puration and disappearance of the polyps; but the blepharospasm re-
mained. Right intrasphenoidal cocainization relieved the spasm for
three to six hours.

The case was unsatisfactory, at least for the blepharospasm, and
I determined to open the sphenoidal cavity of the left side, which,
in the nose, appeared to be normal. I decided on this because I re-

membered that nobody could, tell the subdivision of the sphenoidal
body prior to opening it, and not always then, without X-ray plates
with probes in situ. I felt that the irritation might come from the
left sphenoidal sinus.

Prior to this the experiment with the left nasal ganglion was per-
formed and was found to give longer relief from the spasm than had
the right nasal ganglion or the right sphenoidal sinus operation. I

then elected to inject the left nasal ganglion. This has been done
twice with transitory relief. On April 20, 191 8, I opened the left

post-ethmoidal cells. The blepharospasm is unchanged.
This case is exceedingly interesting, bringing up the question of

the path of the impulse which may set off the blepharospasm.
I had assumed that it was sent through the great superficial pe-

trosal from somewhere—the seventh nerve possibly or the geniculate
ganglion—but that it would be of the same side. The fact that the
injection of the left ganglion opened the right eye is, to my mind, not
to be explained at present.

*Idem. A Phenol (Carbolic Acid) Injection Treatment for Spheno-
palatine Ganglion Neuralgia. Jour. A. M. A., Dec. 30, 191 1, p. 2137.



NON-SPECIFIC POSTERIOR COLUMN LESIONS^

By Otto G. Freyermuth, M.D.

SAN FRANaSCO, CAL.

In discussing lesions of the posterior columns of the spinal cord,

one is too prone to consider the diagnosis of tabes with its luetic in-

volvement. It is the object of this paper to illustrate this too com-

mon error as made by the general practitioner.

Briefly stated, the spinal cord is composed of various nerve

tracts. The descending—with the exception of Lowenthal's tract—
are motor in function ; the ascending are sensory. The arrangement

of the tracts surrounding the central gray matter is quite uniform,

though the demarcation of the several tracts is arbitrary and indis-

tinct since the fibers of the contiguous tracts intermingle somewhat.

Likewise, the vascular system of the cord is divided, generally

speaking, into three sections

—

(i) the superficial area comprising

most of the white matter supplied by the centripetal group of ar-

teries and formed by the anterior and the posterior spinal arteries

;

(2) the central area comprising most of the gray and fragments of

white matter; supplied by the centrifugal group of arteries and

formed from the anterior spinal artery; (3) the intermediate area

formed of those areas of gray and white matter not heretofore in-

cluded and which are supplied by branches from both the anterior

and the posterior spinal arteries. We may further grossly delineate

the cord into a posterior area of only white matter and supplied by

the posterior spinal artery and an anterior area comprising both

white and gray matter and supplied by the anterior spinal artery.

It is interesting to note the arrangement of the posterior branches

as they leave the mother stem and penetrate the substance of the

cord at a nearly right angle—making a sharp curve which obviously

contributes to the vascular disturbances and the resulting neuro-

pathology.

There is as yet no definite evidence as to how much sensation

—

pain and tactile—is conducted by the columns of Goll and Burdach

nor how they relatively compare with the spinothalamic tracts in

such conduction; all such impulses are conducted exclusively by

1 Read before Section Nervous and Mental Diseases, Chicago, June, 1918.
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these columns while the spinothalamic tract alone is presumed to
transmit thermic impulses. In addition to the conduction of pain
and touch impulses, the posterior median columns, in common with
the posterior spinocerebellar columns, transmit joint and muscular
sense whereby coordinate action is maintained^

Diffuse lesions of the spinal cord result in a more or less ex-
tensive myelitis. I do not believe that myelitis is ever primary.
Lesions may be either extramedullary or intramedullary, producing
symptoms which are either of slow or of rapid onset. When of
slow onset, a neoplasm or a gradually extending ischemia due to
arterial occlusion is the disturbing factor, while a hemorrhage, an
embolus or a thrombosis produce symptoms of a rapid occurrence.
An autochthonous coagulation of the spinal arteries is indeed rare.
Neoplasms of the various types are more frequent. Vascular dis-
turbances will be considered presently.

The location of the cord lesion determines characteristic svmp-
toms, the detailed description of which is familiar to the neurologist.
Grossly speaking, lesions in the anterior cord produce motor symp-
toms, while those of the posterior cord result in sensory phenomena.
The anterior spinal artery when involved invariably eft'ects the an-
terior gray matter resulting in immediate loss of function of more
or less intensity. The posterior arteries however attack the posterior
white matter—the columns of Goll, of Burdach and the direct
cerebellar tracts. Gower's tract often escapes, preserving the spino-
thalamic tract and thus maintaining more or less sensory conduction.

It is to these posterior columns that attention is directed. The
pathology of tabes dorsalis involves the posterior root system—the
posterior columns, the posterior root and its ganglion, the tract de-
generation resulting secondary to the root involvement—the result

of luetic infection. In degeneration of the columns due to lesions

per se, the posterior roots are not involved unless by exteiision of
the existing lesion. Various pathological processes may involve
the posterior columns; this paper will confine itself to vascular
lesions, of which hemorrhage is the most frequent, embolism very
rare and thrombosis exceedingly infrequent. It is not essential to

dwell upon detailed statistics. Hematomyelia fortunately is un-
common, quite a contrast to the comparatively frequent hemorrhages
of cerebral situation. Of those that do occur, however, 90 per cent,

are attributed to traumatism as the exciting agent. Such trauma-
tism may result from obstetrical manipulation, convulsions, certain

forcible- body twists, jars, during cataleptic attacks, etc.. 10 per

2 See Jelliffe and White, Diseases of Nervous S\-stem, 2d edit.
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cent are due to predisposing hematogenous conditions, such as may

be found in typhoid, morbus maculosus Werlhoffi, diphtheria, cer-

tain debiHtating diseases and anemia—secondary and pernicious.

Spontaneous hematomyeha may be an exception. The gray sub-

stance of the cord is usually the seat of the lesion.

Pernicious or very severe secondary anemia invariably involve

the posterior white substance, the gray matter rarely being impinged

upon. Just why this condition should be is problematical. Cannot

it be due to the physical condition of the artery in leaving the parent

stem and penetrating the white matter at a right angle, thereby pro-

ducing a weakness in its wall which may result from the anemic

condition? Or is it due to toxic action concomitant with the mor-

phological blood conditions? If this hypothesis is accepted, then

why should not the capsular arteries be the point of election? These

are problems yet to be solved and no doubt with the improvement of

laboratory technique these obscurities will gradually though cer-

tainly disappear.

Of the vascular changes afifecting the posterior columns, em-

bolism, thrombosis and autochthonous occlusion should only be con-

sidered when the diagnosis of hemorrhage can not be determined.

The symptoms of hemorrhage into the posterior columns—ex-

cepting the rapid onset—are very akin to those of tabes dorsalis;

should the pyramidal tracts be encroached upon, symptoms of com-

bined sclerosis would follow.

The case here presented will illustrate the subject of this paper.

Case 2561. F. P., male; age 39 married; occupation trafific clerk.

Complaint.—Unable to walk. Mental confusion.

Family History.—Aside from the statement that the father died at

52 from diabetes, nothing of the paternal side of the family is ascertain-

able. The mother died as the result of a Cesarean section—the patient

was the babe—nothing more is learned of the mother's family.

There were no brothers. A half sister of whom he knows nothing

is the only kin he has. His wife is a rather frail woman though ap-

parently healthy, with a clear history of no abortions or miscarriages.

Has one son aged nine who likewise is underdeveloped though not an

invalid.

Past History.—Born in Massachusetts. As an infant was a sickly

babe, illy nourished and marasmic. Later he developed most of the

diseases incident to childhood—rubeola, pertussis, parotitis, scarlatina,

varicella and more or less gastro-intestinal disturbance. When 10 years

old, he was severely burned on the side, the scar of which he still dis-

tinctly shows. At 14, he was bitten by a dog, from the effects ^f which

he suffered over a year; at this time some kind of a serum treatment
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was administered for his condition. Immediately following this treat-

ment, a blood dyscrasia developed as evidenced by a furunculosis which
remained with him with more or less exacerbation till the present.

From his youth to the present he had never been sufficiently ill to confine

him to bed, though he had not at any time been real well. His ap-

petite was always good; the urinary organs functionated quite normally

but the bowels remained persistently obstinate. Slept well but seldom

was refreshed after a night's slumber. Any sustained effort was not

tolerated on account of the fatigue which developed upon any effort.

His memory was good and mind always seemed clear.

Present History.—About seven months ago while at his work, he sud-

denly " blew up," as he states it. He became nervous, irritable and un-

able to adequately perform his duties. His physician gave him elec-

trical treatments. After two months following a treatment, he suddenly

became "shocked" as he terms it, by an overcharge ( ?) of electricity,

for his both upper limbs became numb, succeeded in a few days by

numbness in the lower extremities. This remained but a short time and

disappeared, leaving the lower extremities weaker than before. He con-

tinued in this condition till two months ago (five months after the

onset), when he suddenly lost control of his lower limbs. and could not

walk or stand. There was no change in the urinary condition nor of

the bowels. He had no pains nor constricting paresthesia. In a few

weeks he was sent to a hospital in San Francisco for treatment and ob-

servation, where he remained for five weeks, when symptoms of mental

confusion developed. He was then sent to the detention hospital with

the diagnosis of locomotor ataxia and insanity. It was at this time that

I first saw the patient.

He was mentally confused—disoriented as to time and place, so much
so that it was impossible to proceed with the history and the subjective

symptoms till a few days later, he having in the interim been removed

to a hospital for observation. His complexion indicated a pronounced

blood impoverishment ; the skin was sallow and of a murky color pitted

profusely with furuncle cicatrices. Apparent age about 50 years;

weight 126 lbs.; height 5 ft. 11 inches; chest expansion 36 to 37^/^ inches;

the skin lay in loose folds over the flabby muscles. The thenar emi-

nences as well as the peronei muscles were noticeably atrophied. Eyes

gray; hair gray; facies apathetic. The spine was slightly forward bent.

The heart slightly enlarged with a definite systolic murmur heard

most distinctly at the tricuspid area. The lungs were quite normal as to

area and sounds, though the respirations were rather shallow. The
stomach was rather distended; the intestines tympanitic on the right,

dull on the left. Liver, spleen,, kidneys, bladder and prostate seemed

normal on percussion and palpation. There was no arterio-sclerosis

nor atheroma. Pulse 68; temperature 97; respirations 20. Blood pres-

sure—systolic 98; diastolic 62; pulse pressure 36.

Sensory Tests.—To cotton wool and to thermic, he was normal in all
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segments. To pin prick, he was normal down to the 12 D segment and

for the remainder of the segments very much diminished, on both sides.

Both tendo Achilles and testicles were sensitive to pressure. No pro-

nounced tremor in either upper or lower extremities. Pallesthesia and

topognosis were present in the upper but much diminished in the lower

limbs. The deep joint and muscle sense present in upper, absent in lower

;

stereognosis somewhat affected in the lower; diadokokinesia present

in upper and lower.

Coordination tests were defective in the upper, impossible in the

lower. Electrical reactions not involved.

Motor.—The muscles are flabby and atrophied, possibly from disuse

—the skin lying over the muscles and subcutaneous bone in loose folds,

The muscles were likewise pronouncedly hypotonic, more so in the lower.

There was a fair amount of strength in the fingers and wrists, a little

less in the remaining portion of the upper extremities and the trunk

•muscles, while the thighs, legs, feet and toes were very weak—in fact

movements of these areas were executed with difficulty.

Reflexes.—The triceps, biceps, supinator longus, wrist, finger bogen,

(Cervical sympathetic, corneal, are normal on both sides ; the chin normal

;

the epigastric, abdominal and hypogastric quite diminished on both

sides; the cremasteric both absent; both patellars pronouncedly in-

creased; patellar clonus present on the right, a trace on the left; the

ankle jerk and clonus absent on both sides. The plantar reflexes to

Babinski, Oppenheim, Chaddock and Gordon are down, viz., normal.

Cranial Nerves.—ist, smell normal both sides; no anosmia or paros-

mia.

2d, vision 20/20; the range as temporal, superior, nasal and inferior

fields unaffected; color range for red and green normal; both discs are

distinct and vessels clear; the fundus aside from unusual paleness, is

normal.

3d, 4th, and 6th, no nystagmus in either eye; movements are sus-

tained; pupils are equal, central but a trifle irregular; reaction to light

in both is regular and rapid, direct and consensual; on convergence

they react likewise. There is no diplopia. The general appearance of

the eyes is dull with expressions of fatigue.

5th, motor somewhat weak, taste is accurate; teeth are poor—many

cavities and evidence of pyorrhea.

7th, face is symmetrical and all muscle movements are intact, though

a little weak; no involvement of taste or hearing. The facial expres-

sion is rather apathetic. 8th, range on right is 1/12, on left 1/6. Rinne

and Weber normal.

9th, pharyngeal muscle movements are normal
;
pharynx is pale

;

swallowing uneffected.

• loth and nth normal.

I2th, tongue clean, somewhat pale, protrudes without deviation; pro-

nounced tremor.
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Abnormal Movements.—Not able to walk; lower limbs movable but
ataxic.

Witness.—Unctnam in some respects; as a whole however, a fair
history is obtained at different interviews and with assistance of his wife.

Cerehration.—-Not clear; at times confused with interspersions of
hallucinations, illusions and delusions. A definite hypnesia (delayed
thought).

Speech.—A noticeable, hesitancy suggesting an impediment. Tend-
ency toward dysarthria. There is no scanning.

Laboratory Findings.—Blood. Wassermann and Noguchi are nega-
tive. Leucocytes 5,000; erythrocytes, 2,500,000; hemoglobin 65 per
cent; color index, 1.3. Differential. Polymorphonuclears, 56 per
cent.; large lymphocytes, 8 per cent.; small lymphocytes, 32 per cent.;
large mononuclears, 3 per cent. ; eosinophils, o per cent. ; mast cells, I

per cent.; myelocytes, o per cent. There are numerous poikilocytes; a
few megaloblasts and microcytes; several stippled cells. Spinal fluid.
Pressure slightly diminished; is clear; negative Wassermann and No-
guchi; colloidal gold, negative; globulin, negative; cell count 11.

Albumin present due to large amount of pus, indicating an existing
cystitis; indican in excess; no casts or renal epithelium; sugar absent.

Diagnosis.—Hemorrhage into the posterior columns of the cord at
the I2th D segment, involving the lumbar and upper sacral segments;
anemia, in all probability secondary, developing into the pernicious type.

Prognosis.—Guarded. Improvement in the blood and of the paralytic
condition will undoubtedly occur under intensive treatment, but there
is always the tendency for recurrence of the hemorrhage.

Treatment.—Intensive constructive medication, preferably the intra-
venous method. Cacodylate of iron and of soda; the calcium salts; mild
laxative. Educational exercises should be daily encouraged.

Remarks.—This case illustrates how readily posterior column lesions
may be mistaken for posterior root and column lesions of tabes. Even
without the serological report, the sudden appearance of the symptoms,
the absence of the insidious root pains, the sensory findings and the condi-
tion of the deep reflexes should be the guiding data directing the atten-
tion to the posterior columns.

209 Post St.
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The President, Dr. Frederick Tilney, in the Chair

PARESIS AND INTRAVENTRICULAR TREATMENT

Dr. I. J. Sands, of New York, showed the brain of a paretic who

had evidenced all the clinical signs of the disease and had been sent to

the Manhattan State Hospital as incurable, previously having received

one intraventricular injection of arsenphenolamin. The pathological

condition presented at autopsy spoke eloquently against this form of

therapy, for the amount of inflammatory reaction, characteristic of

paresis, was far in excess of the normal quantity. In the opinion of

the speaker, the results of intraventricular injection of salvarsan did not

warrant treatment in this manner and he believed the patient would

have had a fairer chance of improvement through intravenous injection

of the drug.

Dr. F. Tilney said that at one of the meetings of this society last

spring a number of paretics were presented by Dr. Norman Sharpe, they

then being under treatment by intraventricular injection of arsenpheno-

lamin, and several opinions were expressed concerning their improve-

met, or alleged improvement. There was no pathological criterion in

these cases by which one could be guided. As far as the speaker was

aware, this brain shown by Dr. Sands was the first that had been ex-

hibited after this form of therapy had been employed, and it would be

of interest in the light of such pathological evidence to hear the subject

discussed further.

Dr. B. Sachs, of New York, said he had no desire to discuss the

whole subject of the treatment of paresis by intraventricular injection

of salvarsan, but there was a question in his mind regarding this brain

and that was, could it be regarded as typical of general paresis or had

the patient really suffered from meningoencephalitis specifica. This

excess of exudate did not seem typical of true paresis, but it was just

this type of case which gave rise to paretic symptoms. As the speaker

understood Dr. Sands, the symptoms appeared fairly early after the

456
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initial infection. If this was so, the case was a very interesting one on
that account.

Dr. Sands said there was every reason to believe the case one of

general paresis, from the clinical evidence the man presented. At
autopsy they found a lymphoid and plasma cell infiltration about the

vessels and within the pia; also there was cortical disorganization, and
the granulation of the ventricle was quite noticeable. This case was not

of the meningoencephalitis specifica type. Regarding Dr. Sachs's state-

ment about the milky exudate, one of the observations frequently made
at the Manhattan State Hospital was the milky exudate usually found in

the anterior two thirds of the brain. It might not be a continuous

process, it might be only in patches, but it was always found.

FEEBLEMINDED PROBLEM

Dr. Walter B. James read this paper. In introducing Dr. James
Dr. F. Tilney said that doubtless many remembered when the Act of

Mental Deficiency was up before the House of Commons in 1913, how
it met with a good deal of opposition and required a good deal of

defense. The most telling argument made in its behalf was a statement

that a new charter of liberty was being secured for a group of persons

heretofore deprived of their rights. This country was very much behind

England in that respect and yet a movement in this direction was grow-

ing every year. New York w^as perhaps the leader in it and particu-

larly of late, in consequence of the appointment of a special commission

in this State to deal with the problems of the feebleminded, and to which

Dr. Walter B. James had been called as chairman. This was a long

step in advance, and Doctor Tilney felt the society was very fortunate

in having him there to explain how the neurologists could be of assist-

ance in furthering this important movement.

Dr. Walter B. James, of New York, then said : When your president,

Dr. Tilney, invited me to open this discussion on the problem of the

feebleminded I was glad to accept, because I realize that the solution

of this difficult problem is much more apt to be found if we can have

the sympathy and cooperation of the members of this distinguished

society. The Neurological Society has always stood for all that is best

in its department of medicine, both as far as neurology is concerned

and in its relation to the public health and welfare.

Although I realize how active and interested a part your society has

always taken in public discussions of matters connected with neurology

and psychiatry, nevertheless, because I know how easy it is for busy

physicians to fail to follow the many things that are done in Albany,

therefore I am going to take the liberty of stating the present situation

of the question of the feebleminded as far as its relation to the State

government is concerned.

It is almost two years since the legislature, impressed with the over-
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crowded condition of the State hospitals for the insane and by the

general incoordinated and more or less unsatisfactory relation of the

institutions for the feebleminded to the State government, created the

State Hospital Development Commission, whose duty it became to study

and report upon all of these institutions and the care of the insane and

the feebleminded, with recommendations for such measures as might

be needed in the interest of both groups of unfortunates. In the course

of its investigations, the commission became convinced that the institu-

tions for the feebleminded suffered in that they were not coordinated

under a single conitrol commission, as in the case with the hospitals for

the insane. I had the honor of being one of the governor's two ap-

pointees on the Development Commission, and I was much impressed

with this state of affairs.

Accordingly the commission recommended that the legislature create

a new and separate body to care for the institutions for the feebleminded,

and this was done last April, when the State Commission for the Feeble-

minded was created by act of legislature. There had been previously,

many legislative committees to study and report upon this subject, and

recommendations had been made and certain voluminous reports had

been published, but until this time no concrete action had been taken,

looking to the actual remedying of these difficulties.

Realizing the inadvisability of creating any new salaried positions

that could possibly be dispensed with, it was decided that the makeup of

the new commission should consist of a chairman who should be a

physician who had had at least ten years of actual practice of his pro-

fession, and that the other two members of the commission should con-

sist of the secretary of the State Board of Charities and the fiscal super-

visor, both of whom were already receiving salaries in their respective

positions, and both of whom were officially in close relation with the

four institutions for the care of the feebleminded.

The commission was charged with the duty of administering all laws

that have to do with the feebleminded, of planning a census, and of

keeping a record of all persons in the State who are feebleminded, of

estimating the capacity of the institutions for the feebleminded in the

State, of inquiring into and establishing colonies and clinics in con-

nection with the institutions, making rules for the reception, treatment

and training, discharge, and transfer of inmates, and of making recom-

mendations for such new institutions as might be needed. The com-

mission was a'lso commanded to draw up and present to the legislature

a commitment law for the feebleminded. The commission is intended

to be a permanent one, and to coincide closely in its duties and powers

with the State Commission for the Insane.

The commission came into existence on July i, 1918, and began at

once to study all of the institutions and other State activities that are

maintained for the benefit of the feebleminded. As you all know, there

are a good many agencies throughout the State which have to do with
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these patients. There are four asykims in which they are maintained

and which accommodate about 4,000, not including the city institution at

Randall's Island. Then there are the ungraded classes in the public

schools and the clinics that are being held in various parts of the

State and connected sometimes with universities or with hospitals, and
in many cases with the courts, and all individually doing good work.

Then there are large numbers of mentally defective persons who are

located in jails, penitentiaries, reformatories, training schools, and

county almshouses, and one of the most important functions of the com-
mission will be to try to correlate these various groups of persons and to

bring their diagnosis, study, and management into close relation, in

order especially to avoid the expense of duplicating agencies for doing

the same kind of work. Then there are training schools needed in the

institutions for the feebleminded for the purpose of educating attendants

and especially teachers for the ungraded classes in the public schools.

But there is a whole group of questions that arise, for answers to

which w^e must turn to the medical profession. There is the great and

burning question of the differentiation between primary and secondary

mental defectiveness, which in the light of Weismann's law—that ac-

quired characters are not transmitted—becomes so acutely important

in relation to the question of sterilization and the prevention of child

bearing. It is perfectly evident that if the question of child bearing

could be definitely disposed of, many of the most trying difficulties would

drop aw^ay from the problem itself. Newark, with its 800 or 900 women
of child-bearing age, segregated there for the purpose of preventing them

from procreating, always gives one food for very serious thought. In

addition there are many questions as to what type and what degree of

education or training can be advantageously applied to these persons

and at what age it is best to begin.

There is also the great question of the delinquent feebleminded,

whom we find in such considerable numbers in every reformatory and

prison. The very valuable work of Dr. Bernard Gluck has pointed this

out very vividly in connection with Sing Sing Prison. The recent bril-

liant work by Doctors Fernald, Southard, and Taft, of Boston—Waverley

Researches in the Pathology of the Feebleminded—a memoir presented

to the American Academy of Arts and Sciences, in May of last year,

throws much light upon the brain conditions of mental defectives and

opens up a fascinating line of inquiry into the relation between primary

and secondary amentia with all the questions that have to do with pro-

creation and eugenics.

The work of Dr. Bernstein, of the Rome Custorial Asylum, in estab-

lishing colonies where these unfortunates can live a life that seems to be

about midway between a normal happy home life and the dreariness of

a large institution, suggests the possibility that ways might be found for

utilizing, for the public good, the large human asset which is shut up

in our various institutions, a detriment to the individuals themselves
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and a loss in labor to the community. This of course applies only to the

moron group. This work is still in the experimental stage, but certainly

justifies further careful trial.

The Lockwood bill, a recent law which requires that w^henever in

any school there are as many as ten pupils who are as much as three

years behind in their studies, they shall be formed into a special class

with a special type of teacher, is one distinct step in advance in the

mental hygiene of our Empire State.

The Prison Commission is inquiring into the matter of the feeble-

minded delinquents, and various private committees are doing helpful

w^ork by their investigations, so that, altogether, the subject of the

feebleminded today is occupying quite a good deal of public attention

and offers a fascinating field of inquiry; and probably there are few

others in which there is so much to be done in the way of human better-

ment through careful study of conditions and possibilities from the point

of view of modern medical science.

The field of research in mental defectiveness has hardly been touched

in our country. The work above referred to from Waverley, gives

promise of stimulating further work that is sure to be productive of

good results.

This war, in which we are so intensively engaged, and the impera-

tive need of maintaining a maximum of efficiency in our armies, has

made it imperative that all mentally affected be weeded out of them.

This mental defectiveness and mental disease have become an acute

army question, and an immense organization had to be developed to seek

out, understand, and treat these cases. Much useful knowledge wall

doubtless be obtained in this way, and it is to be hoped that more young

medical men will be stimulated to devote themselves to this fascinating

and modern branch of medicine. It is likely also that at the conclusion

of the wiar a large number of able young men skilled in psychiatry will

be turned back into civil life to occupy their time, attention, and energies

with the many problems thus presented.

I am quite aware that I have succeeded in outlining, only very briefly,

our problem and the steps the State has taken to attempt a solution of

it, steps toward which a large number of social and other agencies have

looked with much eagerness for a long time. I have not attempted to

show how we expect to meet it, for necessarily our plans are still only

in the formative stage, our commission being in existence only three

months as yet ; but we have an office established here in New York City

where active work is already being done.

There are other and difficult questions constantly arising, and on these

we shall ask the advice of the profession. For instance : What is to be

the ultimate fate of the feebleminded of New York City. Are they to

continue to be cared for by the city, on Randall's Island, or should they

be brought under State control as was done successfully with the city's

insane a good many years ago? There is no doubt that conditions upon
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Randall's Island leave much to be desired, but these are questions that

can be settled only after careful study and much serious thought.

This then, gentlemen, is the situation and these are the problems,

and this is why the commission is so glad to turn to the medical pro-

fession and to ask for its earnest aid in its important and difficult task.

Discussion.—Dr. C. L. Dana expressed his great confidence in the

work which Dr. James, as chairman of the new State Commission, was

going to do and hoped that the society would give him every support.

Naturally, the neurologists and other medical men were very strongly

in favor of the view that the study and care of the feebleminded was

fundamentally a medical consideration to which every possible allied

science and art should contribute help. Statistics showed that in clinics

for the feebleminded there was a very marked percentage of physical

disease as well as actual mental disease. A survey of the history of the

present activities on behalf of the feebleminded showed that there had

been two somewhat antagonistic schools, one which rather gave emphasis

to the pedagogical and psychological aspects, the other emphasizing the

importance of the medical side. Both schools had among them strong

and able advocates and both had helped a great deal in the progress of

the movement, and it was encouraging to note that there was a tendency

now manifest for all workers in this field to act in harmony toward a

common goal. It was a distinct achievement that the head of the

State Commission for the Feebleminded was a medical man.

Dr. L. P. Clark said that as he understood it the main purpose of the

discussion was to make clearer the application of social psychiatry to the

problem of feeblemindedness. In the first instance, the isolated and

aloof position of the State institutions for the feebleminded as such

must be abandoned. In the new order, the State institution could well

be made the center of a division of the State in which it could cooperate

with agencies such as the poor authorities, schools, prisons, and courts

having to do with the various aspects of the feebleminded. The institu-

tions should be the central bureau for educating these agencies in

diagnosticating feeblemindedness and advanced systems of humane care

and improving the condition of the feebleminded. Thus the medical

staff of the State asylums and farm colonies would have quite as many

and perhaps more important extramural activities to engross their atten-

tion than merely training the resident inmates consigned to asylum care.

The medical staffs should hold regular children's mental clinics in the

various localities of their districts ; these clinics should not be dissimilar

in character to those planned and projected for the hospitals for the

insane. Indeed, a cooperative alliance between the clinics in both fields

of work should be encouraged so that the whole field of psychopathies

might thereby be covered.

Inasmuch as it was doubtful whether sufficient State provision for the

feebleminded would ever be provided, proper supervision and education

of these persons in their own home localities should be undertaken. The
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excellent beginning the State had made in providing ungraded classes

everywhere throughout the schools showed that the educational authori-

ties were fully aware of their share in the problem. State asylums and

colonies should heartily cooperate in this work, and place the experi-

ence of their teaching staff at the disposal of these ungraded classes and

thus aid in the proper founding of these schools. Further, the speaker

believed not only that more adequate medical and teaching equipment

of the State institutions for the feebleminded should be provided, but in

order that this force might be thoroughly keen to solve its various

problems, a department of research into the nature and treatment of

feeblemindedness should be established in every such asylum or farm

colony. Wise and well considered plans of pathological and social re-

search were real and indispensable functions of the modern up to date

State government. The enormous number of feebleminded, epileptic and

various types of mental inferiors brought to light in this present war

showed that nothing less than the most thoroughgoing and compre-

hensive plan of research would enable the rooting out of these sapping

social defects in American life. New York State should be congratu-

lated upon its well officered venture in taking up this great work.

The speaker wished to add his plea that the neurologists do not

allow this whole province of feeblemindedness to pass from the field of

social neurology and psychiatry, into the hands of pedagogues and

psychologists, by their attitude of indifference to these issues. Simply

because many of the types of examination tests smacked of a scholastic

and educational approach, simply because certain aspects of the feeble-

minded concerned reactions of a psychological nature, these facts should

not be sufficient for neurologists to allow mental defects to be the sole

concern of others. They, and not the public, should take the first step.

They should show themselves to be able, capable, and willing to handle

these defective disorders in spite of their hopeless ultimate prognosis.

Who knew but that trained neurological science might in time even

remove the stigma that all feeblemindedness was solely a hereditary

and irremediable disorder.

Dr. B. Sachs said that the problem of the feebleminded had been

interesting every neurologist and psychiatrist rather intensively; they

had been face to face with it for all the years they had been in practice.

He was glad that New York State had been so fortunate as to secure

Dr. James for the head of a commission from which considerable

progress could be expected. Many people realized that great strides

had been made in this city in the last ten years about which time the

Board of Education, under the guidance of Miss Farrell, began ' its

special work, and a great deal had been done for children of varying

degrees of mental deficiency. The problem was both a social and a

medical one. It would certainly be simpler if it could be stated that

feeblemindedness was a matter of heredity only, but it was not merely

a matter of heredity. In many of the cases it was acquired, and to
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prove this one need only refer to that large group due to disease in the

first two or three years of life. In patients who had a distinct heredity

the matter was not a simple one. Could anything be suggested to

diminish the number of cases of mental defect? That could be done

only if there was some way to eliminate from the social system every-

thing that caused it. There was a prospect of diminishing the influence

of alcohol, a potent factor in the development of epilepsy, and mental

defectives had epileptic ancestors. With the elimination of alcoholic

poison from the social body there w^ould be a diminution in cases of

mental defect. If there was any commission that could influence any

legislature, there was one law that should be passed with reference to

mental defect, and that was a law forbidding absolutely the marriage of

close relatives. The speaker had watched that matter with regard to

mental defectives and delinquents brought to him in private practice and

he had been so thoroughly impressed with it that he had never failed to

express his opinion when relatives whom he knew had intermarried. It

was true that Darwin had ridiculed this belief expressed by observers

of his time, but Darwin himself was the off^spring of a consanguineous

marriage. There had been advances in knowledge since Darwin's time,

however, and those who had studied the records could not fail to agree

as to the importance of this factor. If the stock was absolutely pure

on both sides there might be no danger, but wherever there was the

slightest taint there was no doubt that it became intensified by inter-

marriage.

The question of feeblemindedness had been driven home to the public

in many ways, and any way in which success could be attained was
legitimate. There had been one claim brought forward, however, which

seemed unjustifiable and that was that the feebleminded child was more

or less a potential criminal. Taking the entire number of defects by

and large, the number of criminals among them was remarkably small,

if one eliminated the class, not defective but insane.

In many cases mental deficiency could be prevented. The question

was, could anything be done for the relief of the already feebleminded,

and the answer was that much could be done through education and

vocational methods. Those were so important that another question

arose from them and that was whether enough was being done in creat-

ing the graded classes in the public schools; whether there should not

be for children of this class State institutions which would take the

child from the age of three or four years and educate it all the way up.

There was a probable objection to that in that the parents, who were

willing to send their children to ungraded classes, would not consent to

send them to ungraded schools, but that w^as a sentimental objection that

should be overcome, for these children should be taken care of properly

from their earliest years. That brought up again the question of teach-

ers for this class of pupils. The education of such teachers was as

pressing a need as any. Any number of people had attempted the teach-
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ing of defective children, but the average teacher who had not been

specially trained for this work was unfit to carry it out.

THE CHICAGO NEUROLOGICAL SOCIETY

Meeting, March 21, 1918.

Vice-President Dr. George W. Hall, in the Chair.

CHRONIC SUPERIOR POLIOENCEPHALITIS.

Dr. J. William Davis, by invitation, presented this patient who first

came under observation at the Polyclinic in September, 1917. The facial

expression called his attention to the condition. When questioned about

the eyes, said they had not troubled her particularly and could give no

definite time of onset. When questioned concerning diplopia said that

at times she had seen things double, but such occurrences were infre-

quent and of short duration and never troublesome.

The patient was thirty years of age; the seventh child in a family

of eight. All her brothers and sisters were living and well, except the

youngest who died of meningitis when eighteen months old. Mother

was living and in a fair state of health at sixty-nine years of age.

Father died of bronchitis in his forties.

The patient gave birth to a child ten years ago. It died when eight

months old, cause not known. No history of miscarriage. Seven or

eight years ago she had severe headaches, which were almost constant

for several months, during which time she took a great many aspirin

tablets. Following this she was treated for rheumatic fever. Six years

ago had pleuro-pneumonia. There was a tendency to return of the rheu-

matic condition for several years following and the patient had her

tonsils removed a year ago. The symptoms upon first examination were

as at time of presentation, with the possible exception that the ptosis,

especially of the right side, was not so marked. This was probably due

to the decrease in the fatigue which was increased by reading.

Upon examination he found a bilateral ptosis of moderate degree.

All the branches of the motor oculi supplying the extrinsic muscles

were involved, especially the branch to the superior rectus which was

most paretic of the group. The patheticus was involved; she would

shift the head when attempting to focus vision on an object held in the

manner one would hold a book when reading.

The abducens was also involved, the patient being unable to rotate

the eye globe outward to any great extent. Of the intrinsic muscles

the branch of the third which supplied the contracting fibers of the

pupils were also paretic, the pupils being dilated. The pupils also

showed a marked degree of sluggishness approaching rigidity. There

was also a slight irregularity. The characteristic facial condition—the
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patient holding the head slightly backward, bringing into action the

frontalis muscles in an attempt to look from under the drooping lids

—

was best brought out when she attempted to look at an object held

slightly above her normal line of vision. Laboratory report on Wasser-

mann was H—i

—

\-.

Disaissioii.—Dr. Mover thought the condition was not very rare.

One saw all kinds of involvement of the eye muscles, sometimes com-

plete, somtimes internal or external. They frequently occurred as the

result of syphilitic infection. He had seen a few similar cases.

Dr. James C. Gill thought the disturbance was not confined to the

eye muscles alone. The young lady had had difficulty in deglutition at

times and the tongue did not protrude in a normal way. There seemed

to be some disturbance of the motor cranial nerves below the sixth.

Dr. G. B. Hassin stated that superior polioencephalitis as first de-

scribed by Wernicke indicated a central lesion of the oculomotor nerves

which results in an ophthalmoplegia with the principal involvement of

the extrinsic eye muscles. In some cases of central third nerve lesion

the intrinsic muscles of the eye are involved and the extrinsic spared.

In this case the simultaneous involvement of both the extrinsic and in-

trinsic eye muscles would rather speak for a peripheral lesion of the

third nerve which is commonly caused by a basilar meningitis. The
slight involvement of the seventh and sixth nerves would also indicate

a peripheral rather than a nuclear process, as the latter could not very

well explain the simultaneous involvement of the third, sixth and seventh

nerves.

Dr. Michael Goldenburg thought from the examination he had made
that there was not a complete external ophthalmoplegia present. The
patient had some adduction and some abduction, and there was limited

elevation. Where a complete external ophthalmoplegia had been pres-

ent in the few cases he had seen there was also a marked exophthalmos

and, as a rule, a divergence. He recalled one case in particular where

in a complete bilateral ophthalmoplegia, external and internal, the eyes

were stationary and there was no reaction to light, with marked exoph-

thalmos, the eyes were turned upward and outward. It was purely

luetic. In the present case there was some motion. He had not heard

the paper but believed there were quite a number of similar cases and

the treatment which seemed to be of most value in his hands was large

doses of potassium iodid. Until they reached 125 or 130 grains three

times a day they did not get results; they frequently started with a

dram and got results in that way.

Dr. Emory Hill said his impression upon hearing the paper was that

the case was one of syphilitic meningitis. It was his understanding that

a meningitis was the usual cause of this type of ocular palsy. He
thought there was a degree of exophthalmos, not extreme, but he did

not see why there shoufd be much exophthalmos in such a case as this.

It would be of interest to see how the case turned out. In his observa-



466 CHICAGO NEUROLOGICAL SOCIETY

tion these ocular muscle pareses usually cleared up to a considerable

extent.

Dr. Joseph Beck stated that he had a case of complete ophthalmo-

plegia in a man of seventy, who had an infection in the nose, in the

sinus, confined to the sphenoid. The patient went to a fatal termination

and he was able to look in and found that there was a complete necrosis

of the sphenoid bone. The ophthalmoplegia was complete of the ex-

trinsic as well as the intrinsic muscles. There was also protrusion of

the eye which was alternating in each eye. It was measured by the

exophthalmometer. It was the effect of the ciliary nerve on the retro-

bulbar blood vessels. The case was a simple chronic infection.

Dr. J. William Davis, in closing, stated that there was an involve-

ment of the third nerve in all its branches, the fourth and sixth in the

inflammation. The apparent lack of symmetry of the face was due to an

abscessed tooth. The patient had been receiving intramuscular injec-

tions of mercury and potassium iodid per mouth and was at present

under the same treatment. At no time had she had a complete paralysis.

The superior rectus had seemed to him to be the most involved.

CASE OF ACUTE POLIOMYELITIS, PRESENTING RATHER
UNUSUAL CRANIAL NERVE COMPLICATIONS.

This paper was presented by Dr. George W. Hall and is printed in

full in this issue. (See p. 445.)

Discussion.—Dr. Greenfield Sluder, St. Louis, said it had often been

claimed that doctors suffered in securing service for their families, but

if anyone had trouble of this sort he recommended them to seek Chicago

for their services. Such painstaking and efficient services were ren-

dered to him that he thought they would not easily be equalled in the

history of the profession.

The patient, his child, began on the first of September to have what

appeared to be a common coryza; of the household, consisting of eleven

people, ten had the coryza. It started with him about the middle of

August, and they all had it, this girl contracting it last of all. It was so

trifling that many of them had difficulty in recalling whether they had

it, for the disturbance lasted only a day or two. Some were more af-

fected, his wife had a bad time, but the other children had a very slight

infection. The patient was not confined to bed at first, but lay about

on the porch during the first day. The following morning she had a

temperature of 101° F. and complained of headache. She had a very

clearly marked frontal sinus case, the middle meatus of the nose was

blocked shut and there was a profuse serous secretion, but no roughen-

ing of the surface. He considered it merely a little frontal blocking

and thought it would amount to nothing. The next day there was the

same story, with a temperature of 101° F. The third day the child
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complained that she saw double, which was confusing because she had

had a diplopia before; she was slightly hyperopic. Dr. Tuttle came in

to see her and recognized the stiff neck and exaggerated reflexes and the

child was brought to Chicago. She had had a perfectly clear, definite

frontal sinus case. Dr. Brennemann saw her and said there was no
question about the meningitis. The next thing was the development

of the right eye trouble ; the whole nasal picture vanished after lasting;

for three or four days. Dr. Sluder then got a satisfactory examina-

tion of the fosi ethmoidal-sphenoidal region and found the epithelium of

the district thickened and roughened and pale. He thought there was
no question but that the infection of some of the other members of the

family was the same thing. The question of poliomyelitis was settled

but the mode of invasion was not considered cleared up, the infection

sometimes passing through the nose and sometimes through the intes-

tinal tract. He had recently seen that the flea of the common rat was-

supposed to be a carrier of poliomyelitis. It had seemed to him that

the coryza was the origin of the poliomyelitis and that they had all

had it. There had been no other case in that part of the country before-

or since. He thought that when the time came that the organism of
poliomyelitis could be recognized as easily as some of the other or-

ganisms the source of invasion would be cleared up.

He started the treatment with carboHzed oil through the olfactory

fissure. He did not try to inject the sphenoid sinus directly because the

trauma in such a procedure was more than the average case would stand

and might intensify the infection. The forcible injection of the olfac-

tory fissure he had proved on the cadaver caused it to balloon out and
part of the injection would enter the sphenoid sinus. If the opening

was very small this might not fill it, but in an average case he felt sure

some of the fluid would get into the sinus. In his little girl this did well,

the vision improved fifty per cent, in twelve hours and the nerve con-

dition subsided. There was a recrudescence after they returned to St.

Louis and she had complained of scotoma—she could not see the win-

dow in full sunshine. There had been a total recovery of the optic

nerve disturbance. The nerve was normal in appearance and the visual

acuity was normal ; she still said, however, that the high light reflex on
shining objects was not quite as bright for the bright eye as for the left.

He felt that there was some other underlying factor that permitted the

infection of poliomyelitis to develop—some unknown factor, and he
thought that came definitely into consideration.

Dr. Hugh T. Patrick thought it was always embarrassing and gen-

erally venturesome to express an opinion about a case one had not him-
self examined. It was reckless to differ in opinion with skilled men who
had seen the case but, as he had explained to Dr. Hill, the unwritten

motto of the Society was "When you see a head, soak it." Conse-
quently, he ventured to inquire why the diagnosis of poliomyelitis was
ever made—he saw no reason for such a diagnosis. Taking the his-
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tory of the case, and of the family, and the isolation of the household

through which the infection ran he saw no reason for considering it a

poliomyelitis. There were none of the usual symptoms of that disease.

The symptoms were all unusual symptoms which rarely occur and the

real symptoms by which the disease is known were absent in this case.

Why was this not considered a not very unusual case of serous menin-

gitis. Such cases as had been described by Strauss of New York in

various infections about the ear and head. As Dr. Hall read his report

it seemed to him that one could not reasonably come to any other con-

clusion because all the symptoms were those not of poliomyelitis but of

a meningitis of some kind. Considering all the findings and the out-

come of the case it seemed to him that a serous menigitis caused by

some unknown infectious agent was the reasonable diagnosis in this case.

Dr. James C. Gill, in answer to Dr. Patrick, said that there was no

absolute way of determining that it was or was not poliomyelitis. Still,

he thought there were cases on record in which a diagnosis of poliomye-

litis had been made in which the symptoms simulated those presented in

this case very closely. The fact that many members of the household

were affected with a similar disturbance about the nasal cavity was no

reason for supposing that they all had poliomyelitis; one member might

Tiave it and the others not. In this particular case he thought it might

be the meningitic form of poliomyelitis. Undoubtedly there was evi-

•dence of the involvement of the meninges. Whether there was any in-

-volvement of the nuclei of the cranial nerves, the sixth, seventh or

(eighth, and possibly even of the twelfth, they could not say. The fact

remained that if there had been a nuclear involvement such as is found

in the spinal cord involving the ganglion cells, it entirely cleared up and

left nothing behind it. The possibility of its being a meningitic form

with considerable exudate and infiltration on the right side that involved

those nerves by pressure he was sure might be thought of. The dis-

turbance on the right side with the exaggerated reflexes and the positive

Babinski he thought would indicate that there was considerable pressure,

possibly from involved meninges. The spinal fluid showed nothing so

far as any organisms were concerned. The usual types of meningitis

usually showed some organisms, but in this case there was nothing to be

found in the fluid. These cases were quite common. He had a similar

case two years ago in a young man who attended a football game on a

cold day and was perfectly well. The night of the game he attended a

reunion of his class in a hot room, was up late and the next day devel-

oped a coryza. On his return to Chicago three days later he had a high

temperature and the following day had chills with paralysis of the left

sixth and seventh cranial nerves and following that almost complete

paralysis of the right arm and leg which cleared up in a few days and

left a paresis. This condition remained for three or four weeks. This

might have been a case of serous meningitis, but believed it to be cerebral

type of poliomyelitis.



CHICAGO NEUROLOGICAL SOCIETY 469

Dr. Hugh T. Patrick thought the spinal fluid indicated a meningitis.

The purely meningitic forms of poliomyelitis were rare except during

an epidemic when the paralytic forms were numerous. Such pareses as

this child had were not of the type of poliomyelitic paralysis at all.

Spastic paralysis with increased knee-jerk and Babinski was not the

paralysis that one found in poliomyelitis. If any one should ask him to

prove that this was not a poliomyelitis, of course he could not do so,

But if Dr. Hall had reported it as a serous meningitis he would have

accepted it. You don't have eleven people with poliomyelitis in one

family and no paralysis whatever and one case of meningitis. There

was no sign of nuclear involvement of the cranial nerves, no signs of

involvement of the anterior cells of the spinal cord, none of the disabil-

ity which went with the destruction of the motor cells, and he saw no

season why the assumption should ever have existed that it was a polio-

myelitis. He was entirely willing to admit that it might have been

poliomyelitis, but not to admit that it was a probability. Probably there

was meningitic involvement in all cases of poliomyelitis. A long time

ago he had seen a case in which there was involvement of the sixth and

seventh, the extremities untouched; the child died and when the sec-

tions were being made he was told that there was cellular infiltration of

the membranes where the sixth and seventh nerves come out. He said

they would have to find something more than that, and when the nucleus

was reached there was the evidence of the disease which caused the

facial palsy.

There was nothing whatever in this case to indicate that there was

a poliomyelitis; what there was was the general infection running

through the family—he doubted if anyone had ever seen eleven people

in one family afflicted with poliomyelitis. Except during epidemics, he

doubted if anyone had ever seen more than two or three cases in a fam-

ily. Taking the case as a symptom-complex he failed to see why the

assumption was ever made that it was poliomyelitis at all.

Dr. Gill agreed with Dr. Patrick. Still, there were a great many

cases, so-called abortive cases, in which the gray matter of the spinal

cord was involved, they left no trace afterward; and it was quite pos-

sible that in this particular case there might have been some involve-

ment of the nuclei of the cranial nerve without leaving any disturbance

afterward. It did not stand that because all the members of the family

had a coryza that they should all exhibit signs of involvement of the

nervous system.

Dr. G. B. Hassin believed that poliomyelitis with a cerebral localiza-

tion might have caused some of the symptoms in this patient, as Babinski,

exaggerated reflexes, etc. In former years when the various types of

poliomyelitis were not so well known, cases of poliomyelitis with cerebral

localization frequently used to be diagnosed as influential encephalitis

of Striimpell. Though objections to the diagnosis of poliomyelitis in a

case with the symptoms of cerebral lesion cannot hold good, yet in this



470 CHICAGO NEUROLOGICAL SOCIETY

case a diagnosis of serous meningitis would be more proper as it would

much better explain the symptoms presented.

Dr. Joseph Beck stated that two years ago when Dr. Nuzum of the

Cook County Hospital and Dr. Sidell of Wichita were working on the

poliomyelitis cases at the above institution, they investigated them for

the organism. Dr. Nuzum believed he had discovered the specific

microorganism and in a few cases he made washings of the antrum,

carefully obtaining the fluid from the antrum alone. Dr. Nuzum was

sure that the cultures obtained there were similar to those obtained from

the tonsil by Dr. Sidell. In the nasal examination of these polio cases

he had seen one in which the symptom-complex, which was mentioned

in this case, was quite similar, and that almost cleared up entirely. He
called it a localized meningitis with serous meningitis. A localized plas-

tic affair more evident along the base than anywhere else, but that case

had some of the definite symptoms that Dr. Patrick mentioned ; the leg

symptoms remained and the cranial symptoms remained. There were

ocular symptoms such as Dr. Hall mentioned in this case ; there were

symptoms of the papilla. They laid great stress on enormous doses of

urotropin and believed that they had proved it a remedy for this condi-

tion. He had not seen many cases like this in practice.

Dr. Emory Hill said that the unilateral character of the choked disc

was the interesting feature from the standpoint of the eye. He would

judge from the history and Dr. Brown's notes that there was a sixth

nerve paresis as well as a seventh and eighth. He had not seen the

case, but Dr. E. V. L. Brown had seen it but was ill and could not be

here so had sent his notes to him. One would more naturally expect

a bilateral papilloedema in a case of this sort, yet it was true that one

disc might be swollen in general intracranial conditions, or one would

be swollen more than the other one, and while it is not the rule it is

sometimes true that the greater swelling is in the eye opposite the side

on which the intracranial lesion exists. This is not an impossible symp-

tom in this case. One could imagine a meningitic process resulting in

an optic neuritis with a good deal of edema giving this type of rather

high protrusion of the disc. The rather rapid subsiding of the swelling

of the disc was not a particularly infrequent thing in the course of

various processes which produced a choked disc. He was not sure

whether he drew the correct inference from Dr. Sluder's remarks, but

he interpreted him as drawing some connection between the treatment of

the sphenoid and the subsidence of the choked disc. He thought one

would have to be very cautious about attributing improvement in papillo-

edema to treatment of the accessory sinus. For some years there had

been such reports. He had never seen a case of papilloedema which be

believed to be due to the accessory sinuses, and knew a number of eye

men who had had a similar lack of experience in seeing such cases.

There were certain anatomical difficulties there. One could understand

a sinus infection with infiltration into the orbit which would produce a



CHICAGO NEUROLOGICAL SOCIETY 47'

good deal of pressure upon the orbital contents. With such a thing

one might get an optic neuritis and at the same time have an edema
of the conjunctiva and protrusion of the eyeball, but a condition of

optic neuritis alone—without any of the other things—was a little

hard for him to understand. He did not see how pressure from a

sinus could produce such a condition. A condition of pressure back

of the entrance of the central retinal vessels into the optic nerve

could hardly explain such a swelling. There was no active lymph
circulation traveling back, the circulation of the eye was too sluggish.

That was indicated rather clearly in certain cases of hypophysis disease

where the pressure of the enlarged hypophysis upon the optic nerves

at the chiasm resulted in shutting off the lymph spaces and choked disc

does not occur, but on the contrary a primary optic atrophy. It was
not a matter of damming back the lymph flow on the side toward the

eye, but a matter of engorgement and came from obstruction to the

venous flow. He thought the sphenoidal condition could not be called

into consideration as the cause of the choked disc in this case, or the

treatment of that condition credited with the relief of the choked disc.

It must be remembered that the case under discussion was one of

papilloedema and not a descending neuritis such as pressure at the optic

foramen, due to a sphenoiditis or posterior ethmoiditis, could produce.

Dr. Michael Goldenburg stated that he knew nothing whatever about

poliomyelitis, had never examined a fundus in the course of that disease,

but the eye findings were interesting. Apparently it was a choked disc

and not a neuroretinitis. The rapidity of the subsidence was in favor of

that. The possibility of the sinus producing a neuroretinitis was very

good. He had seen a case in the last ten months in the wife of a phy-

sician who came in with a typical neuroretinitis. The history was gone

over very carefully but was negative. Serological tests were made and

all proved negative. The only other possible thing he could think of

was a sinus involvement ; the X-ray showed a little shadow in the pos-

terior ethmoidal region. He put the matter up to the patient's husband,

told him he was not sure the the condition was due to the sinus, but

suggested opening the ethmoid cells, which they did and immediately the

neuroretinitis subsided. He told several rhinologists of the case and

they doubted it. The vision was down to about 10/200 and came back to

20/30 with correction. A month or so afterward the patient came in

with a typical purulent involvement of the maxillary sinus on that side.

The antrum was cleared up and then the optic neuritis cleared. He
thought it had nothing to do with the return circulation or the circula-

tion, but thought the infection traveled up by continuity of the tissues.

The ethmoid cells were almost as thin as tissue paper and not infre-

quently the sphenoid wall was so thin that a probe could be pushed

through it without any difficulty. The lady has had no return of the

trouble, but at present the lower inner portion of the disc is pale and

there w-as some exudate on that part of the disc.
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He asked Dr. Sluder if perimetric charts were made and if the blind

spot was measured. (Dr. Sluder replied that everything was normal.)

The teaching in Vienna at Fuch's clinic was, given a case of uni-

lateral optic neuritis, ability to exclude syphilis, the ethmoidal cells, re-

gardless of what the neurologist or rhinologist said, should be opened.

Dr. Joseph Beck agreed with Dr. Hill that the number of cases of

sinus disease without neuroretinitis was surprisingly small. Dr. E. V.

L. Brown and he had a case, however, in which there was nothing about

the nose that indicated involvement, but the lady could only see the

finger at close range. This loss of vision occurred in three weeks fol-

lowing a severe retinitis. The diagnosis of neuroretinitis, fuzzy retina,

secondary to sinus infection was made by Dr. Brown, who asked him

to do a little sinus exploration. This was done with the result that

within three or four weeks the vision returned to 20/30. Such cases

did occur. In the sinus there was usually a non-suppurative ethmoidi-

tis, but the examination indicated no disease. He thought the treat-

ment in Dr. Sluder's child was very efficacious.

Dr. Sluder considered Dr. Hill's statement so comprehensive and so

at variance with his experience that it was a privilege to have an op-

portunity to speak again. From the anatomical standpoint, the optic

canal was lined with either the post-ethmoidal or sphenoidal, one or

the other. It might be totally the post-ethmoidal or the sphenoidal and

that might involve the optic canal about three fourths of its distance

almost completely. As to how many times an optic neuritis followed a

cell infiltration, he had seen many times with a pharyngoscope—at the

time the cell wall was cut out the cavity was perfectly clear so this

machine could be inserted and one could look around,—he had seen the

lesion on the optic canal that put the eye out in three instances. This

was Gundlock's method and the lesion could be plainly seen.

Dr. Hall, in closing, felt that Dr. Patrick had based his objections

to the diagnosis largely on the sporadicalness of the case. He had

seen a good many cases in the last epidemics in the County Hospital,

and there was nothing which did not fit in typically with a bulbo-spinal

type of poliomyelitis. Dr. Patrick was willing to admit the possibility

of the nose being a source of infection, the time of year suitable for

the infection, the number of cells in spinal fluid so typical that one

could not get away from it, and that these forms of poliomyelitis are

practically always unilateral. That he could be shown through the

statistics of the Rockefeller Institute that such cases had run a course

of eleven weeks and that such a leukocytosis is usually present in cases

of poliomyelitis. Dr. Hall was not willing to admit that cases of serous

meningitis were frequently found showing these findings. The cases as

reported by the Rockefeller Institute were so typical that this was almost

a clear picture of anterior poliomyelitis, including the nystagmus and

Babinski on the same side, the localized nerve lesions, including espe-

cially the cell count which was present, and absolutely typical was the
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course and the Nonne reaction. Dr. Patrick was willing to admit that

cases did occur sporadically; also that in the epidemics we not infre-

quently found cases of more or less severe poliomyelitis, and still more
frequently the abortive type of cases.

THREE UNUSUAL SPHENOPALATINE GANGLION CASES

Dr. Greenfield Sluder presented this case. (See this issue of the

Journal, p. 447.)

Discussion.—Dr. Joseph Beck stated that he had had the pleasure

of hearing a number of papers along this line from Dr. Sluder and fol-

lowing his first presentation of this matter he had tried to follow him
in the injection of the sphenopalatine ganglion. He had found condi-

tions different from what they should have been in quite a number of

cases, just as Dr. Sluder described it. He had never seen a complete

picture with all the areas involved, but the area back of the eye with the

pain radiating down to the shoulder and into the arm, he had seen quite

a number of times. He had probably injected the sphenopalatine gang-

lion two hundred times and perhaps some of the cases were not as well

selected as they should have been, but the results had been satisfactory

in that the pain was controlled in the majority of the cases. How per-

manently is another question. In each case the diagnosis was first made
by the local anesthesia of the sphenopalatine region. In cases where a

result was obtained from cocainization (the pure flake used in this

area localized it to that region) he injected the ganglion if he could.

(This was an important part in that the technic of injection was not

always easy.) In some cases the partition behind the middle turbinate

body into the ganglion was very hard and he had had cases where he

had to hammer through with a mallet to get through into the ganglion

region and in some cases had to give it up. As to the results ; there were

untoward results in this treatment. Holmes of Boston, and H. L. Pol-

lock of Chicago reported several hemorrhages. In one case where he

(Dr. Beck) was called down to Marion, Indiana, the patient nearly died

from the hemorrhage following the injection and subsequent manipula-

tion of that region. The injection in this case had been made in Chi-

cago and five weeks later the patient had a severe hemorrhage which

was controlled by post-nasal or anterior packing by the physician there.

The patient recovered from the effects of the hemorrhage and also from

the pain. She had now been free from pain for about five months. In

one case there had been paralysis of the abducens following the injec-

tion, which lasted for about three months. Dr. Patrick had referred a

case to him two or three years ago in which following the injection the

patient became bed-ridden and could not walk. He could never explain

how that occurred, and there was no result so far as the pain was con-

cerned. It was not a typical sphenopalatine ganglion condition and the

injection was not satisfactory. He wished that Dr. Sluder had brought
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along some of the specimens he had injected and shown them with the

colored fluid, demonstrating the difficulties. He believed the treatment

had a very decided value where no definite lesion of the sinus was

shown and yet the symptom-complex was present.

Dr. Hugh T. Patrick said that his attention had been called to this

symptom-complex some years ago by Dr. Bliss, who had worked with

Dr. Sluder, particularly as regarding the anatomy. Dr. Bliss was very

much interested in it some five or six years ago and Dr. Patrick had

then begun to be on the lookout and had been keeping one eye open for

them ever since ; but probably should have had two eyes open as he had

not seen very many. Yet he believed he had seen a good many cases,

perhaps an unusual number of pain about the head and face and neck.

Perhaps because of having injected the trifacial so often these cases

were sent to him but this particular syndrome not due to other obvious

thing he had seen infrequently. He remembered the case he sent to

Dr. Beck, which was not typical but which seemed to be more that than

anything else. In another case, which was sent to another rhinologist,

there had been profuse hemorrhage and the last he heard the patient

was no better than at first. In another case nothing was done because

the patient declined to have the operation performed as Dr. Patrick

declined to promise relief from the injection.

He thought a thing that seemed to be rather similar in its general

manifestations to this syndrome was the so-called indurative headache

which occurred nearly always from infection about the head, the pain

being occipital, radiating into the neck and down to the shoulder, he be-

lieved largely because of involvement of the cervical joints. This was

partly arthritic and probably partly due to involvement of the structures

in the suboccipital region. He pleaded guilty to not being sufficiently

alert to this particular syndrome, and particularly in sending such cases

to the rhinologist to have the cocaine test tried. He thought he should

do this oftener, but the great majority of similar cases seemed to be

capable of other interpretation. On the whole, the patient had gen-

erally recovered from this sort of thing by removal of infection and

without injection of the sphenopalatine ganglion.

The cases reported by Dr. Sluder were of exceedingly great interest

and seemed to be quite conclusively demonstrable. The fifth case, of

ophthalmic migraine, was entirely outside of the ordinary interpretation

of these cases; it was very interesting and he would not contest any

possibility about migraine. He did not know what caused it and if Dr.

Sluder could put it in the spheno-ethmoid region he would confer a

great favor on a great many physicians all over the world. So far as

he knew, no one had ever determined just what produced a migraine

and he saw nothing unreasonable in this report—that the attacks were

precipitated by coryza, just as they were by railway travel, by shopping

excursions, by having the bowels upset and all sorts of things, but he
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did not believe that the fundamental cause lay in that region, and doubted

if Dr. Sluder thought that himself.

Dr. Greenfield Sluder, in closing, said that Dr. Beck had spoken of a

number of things he felt he could not touch upon in the time allowed

him. There was often profuse hemorrhage. He had injected this area

probably i,ooo times and three times with his needle had opened these

vessels; usually the needle would slide by, but three times he had opened

them and the hemorrhage was very annoying. Four times in his ex-

perience he had seen subsequent sloughing five days after the injection

and it was very trying but, unfortunately, the number of these cases

was very small. He was interested to hear Dr. Beck report a sixth

paralysis; he had once produced one instantaneously. In that case as

he held the needle with the syringe and starting the piston to go in he

was startled with the ease with which it slipped. Usually some pressure

was required and the injection went very slowly, but this went quickly

and the patient said instantly " Oh, I cannot see !
" The eye was turned

in and it took three months for' a total recovery, but it did recover com-

pletely.

Dr. Beck had also alluded to properly selected cases; this was not

always easy. If cocainization of the ganglion gave only very slight or

very transitory relief that case was usually not satisfactory for injec-

tion. It was his own practice before injecting these cases to put them

to the test time and time again and have it complete and satisfactory.

Dr. Patrick had spoken of indurative headache ; he had watched these

patients for a long time, but he had never found one that had an in-

durative headache that had knots on it. He never had found the welts

that were in his mind first associated with indurative headache, and if

Dr. Patrick would elaborate that it certainly would help him. The ques-

tion of migraine was, of course, a very complex and ancient one. It was

recorded in the second century after Christ and all the doctors had been

after it from then until now. Moebius gave one of the few explana-

tions of migraine that he had found—a clearly outlined definition of

migraine was not easily found. Moebius gave it as an inherited stigma;

he wound up with the idea that if certain individuals were capable of

suffering with a migraine they did so, but if incapable they could not

suffer. The ophthalmoplegic migrain with paresis had seemed to him

to be definite lesion involving the third, sixth and fourth that developed

at the time of the sphenoidal disturbance, registered at the time of the

headache. The epileptic migraine was simply that a fit developed at

the height of the pain; that was a typical sphenoidal migraine and the

result was obtained with treatment of the sphenoid. Liveing put it that

they were lesions of the sensory ganglia with peripheral exciting causes.

One of the most frequent exciting causes was that epitomized in this

case—the nasal cavity.
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Binet, L. The Cerebral Pulse and the Emotions. [Compt. rena.,

1918, 166, pp. 505-508.]

In men subjected to the noise of a revolver or siren the cerebral

circulation is modified, but the changes are variable, in some cases in

the direction of anemia, in others in that of congestion, the changes are

parallel to those in the digital pulse. The great error in this type of

experimentalism which too frequently vitiates all this kind of w^ork is

the assumption that the sound of a revolver shot means the same thing

to every one. Anyone but superficially acquainted with the psychology

of the unconscious knows that a revolver shot means dififerent things

to every one, hence the variability in results in this kind of experiment

and the usually silly and superficial judgments drawn from them espe-

cially by many animal behaviorists.

Nystrom, G. Bony Sensibility and Pain. [Upsala Lak. Forh., Vol.

22, 1917. No. 4.]

After a review of what has been written on bony sensibility the

author describes the results of experiences in thirteen operations on

bones, including a case of sarcoma of the tibia in a girl of nine. Ex-

perimenting upon himself, as well, having a surgeon expose the tibia

and bore into it at two points, above the middle, and again near the

malleolus. His findings were that the periosteum is richly supplied with

pain nerves, but the bone tissue itself seems to be insensitive. The

marrow has scanty pain conduction; the sensation from them resembles

an ache, and is brought out only when larger areas are involved.

Lewis, T. Report in Neuro-Circulatory Asthenia and its Manage-

ment. [Military Surgeon, 1918, XLII, 409. Cleveland M. J.]

Lewis renames in this report Da Costa's " irritable heart of soldiers
"

and his own " effort syndrome "—neuro-circulatory asthenia. The early

recognition of these cases is emphasized. These men who are suffer-

ing from the symptoms and who have the physical signs of the disease

should be carefully weeded out before being sent over-seas. Exercise

tests form the most valuable criterion of physical fitness—cardiac or

otherwise.

476
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One-half of the cases have had symptoms previous to enlistment.

The men give a history of having had dyspnea on exertion with occa-

sional attacks of syncope ; they prespire freely, flush readily and have

never been able to perform heavy labor. Some have asthma or have

chronic nasal obstruction. About 2^ per cent, gave a history of acute

rheumatic fever (more common in England than in the United States).

The exciting causes were, (i) Infections: Acute rheumatic fever,

trench fever, dysentery, diarrhea. (2) Prolonged physical and psychical

strain (long service in the trenches, shell-shock, gassing and burial).

Venereal disease, alcohol, tobacco and coffee play no appreciable part

in the history of N. C. A. Because of the prominent role which the

infections have in causing the disease, a proper convalescence should be

allowed.

The chief symptoms were: Dyspnea on exertion, pain in the left

chest; precordial, palpitation, headache, dizziness, faintness, ready

fatigue, susceptibility to cold, tremor, free perspiration and hyperalgesia

of the precordium are complained of. Sir Clifford Albutt has called

attention to the fact that the pain of true angina pectoris is character-

istically substernal whereas the pain in N. C. A. is rather more mam-
mary or pectoral in location. There is a striking disproportion between

the severity of the subjective symptoms and the rather minor abnormali-

ties which constitute the objective signs. The facial expression is one

of exhaustion or anxiety. Two types are seen: (i) The pasty or pallid.

(2) The erethic type with high color and dermographia. On stripping

the patients shiver and large beads of sweat are seen on the axilla.

There is a coarse tremor. Apex beat is diffuse in some, forcible in

others. There is marked pulsation in the peripheral vessels -with a

pistol shot in the femorals. The heart is accelerated while the patient is

awake—90 to 100. There is a marked difference in the court between

the dorsal, standing and after exercise rates. The respiratory irregu-

larity is marked and occasionally extra-systoles are felt. To climb a

flight of stairs rapidly has been the exercise test used. The pulse rate

should return to the pre-exercise raet in two minutes. If the length of

the return is in excess the man will not be able to stand the route

marches or the thirty-minute drills. In cases of N. C. A. the pulse may

be imperceptible. A suggestion of a systolic thrill may be present at

the apex. Pure systolic murmurs per se are disregarded irrespective of

location, intensity or transmission, if there is no history of repeated or

recent attacks of rheumatic fever. Several attacks or a recent attack of

rheumatic fever, slight cardiac enlargement with severe or persistent

symptoms and low tolerance for exercise—irrespective of the murmur,

are grounds for discharge. A systolic aortic murmur without a thrill

or anacrotic pulse and characteristic pulse pressure is disregarded. The

after histories of the soldiers with systolic murmurs (11.2 mos.) show
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that they do just as well as other men. The blood pressure in repose is

normal but the reaction to exercise is exaggerated. Electrocardiograms

show the normal complex. A system of graduated exercises is used

for sorting and therapy. Doubtful cases of organic diesase are cor-

reclty diagnosed through the use of these exercises. Five routine army

drills, suitably arranged and graduated, are used. The first exercises

are given for 15 minutes and the last three for 30 minutes. The longer

drills are supplemented by route marches of two to four miles. The

men are examined after the first drill and after every change. The

toleration for exercise is the best guide for the disposition of the cases,

but the history and physical examination are of some aid. The men

referred to the heart hospital are classified: (i) Mull duty; (2) light or

later full duty; (3) sedentary military employment and permanently

unfit. Rest and symptomatic treatment is not advised. Of 558 cases

seen in 1916, 272 (49 per cent.) were referred to full duty. The re-

mainder were discharged. Two hundred sixty-two of the former were

traced 11.2 months later and showed that 108 returned to full duty; 109

were returned to light dudty and 45 were discharged as permanently

unfit. Since about half of the cases had symptoms prior to enlistment,

measures of prophylaxis should be applied and a longer period of con-

valescence should be allowed after infections. Men who are observed

as having symptoms of N. C. A. should be reported to the medical

officers. Men suffering from this symptom complex should not be per-

mitted to go over-seas.

Ghedini, G. Epinephrin Test of Functional Capacity of the

Heart. [Gazz. d. Osp., Vol. 39, 1918, May 16.]

Injections of epinephrin often contract peripheral vessels: The re-

sponse varies with the amount of epinephrin already circulating in the

blood, also depends upon degree of vascular wall resiliency that may be

present, and with other conditions. The pharmacodynamic reaction

thus varies widely in different persons and in the same person at

various times, giving contradictory findings. Thus some patients pre-

senting a strong reaction and others none at all, even under apparently

similar conditions. By combining the test with careful investigation

of the blood pressure and pulse before and after, a dependable oversight

of conditions may be obtained. Ghedini uses the Uskoff sphygmoton-

ograph, the Pachon oscillometer with recording drum attachment, or

other apparatus of the kind, used in connection wtih the epinephrin test.

The epinephrin test is simple and easy, and seems to be harmless in

his experience.^

1 [This is, however, not the case in certain individuals, where there is an
intense vagotonia or sympathicotropia where the epinephrin stimulus to an
already over-active sympathetic may induce collapse. Ed.]
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Signorelli, E,, and Buscaino, V M. Bradycardia and Oculo-cardiac

Reflex in Amebic Dysentery. [Riv. Patol. Nervosa e Mentale,

1917, Nov. 17, Vol, 22, No. II, pp. 487.]

One of the clinical symptoms which the authors observed in patients

suffering from amebic dysentery was bradycardia, which they found

constantly in the second period of the illness after the dysenteric crisis

was past. This symptom was observed in the cases which recovered

spontaneonsly as well as in those treated. Systematic examination of

the cardio-vascular mechanism during life, and in six cases the post-

mortem examination, gave no evidence of organic lesion, to account

for this condition. The authors therefore made experiments by inject-

ing subcutaneously atropine and adrenalin and noted that the pulse rate

rose finally to normal or above. They conclude that the condition of

bradycardia is a functional one and that it is due to vagotony and not

to inactivity of the sympathetic, which is on the contrary excitable.

Testing the oculo-cardiac reflex after the method of Petzetakis they

found it normal in about 17 per cent, of 150 cases while in about 81 per

cent, it was weak, abolished or inverted. By further experiments during

the primary phase of the action of atropine they established the absence

of any interruption in the trigemino-vagal arc during the period of

bradycardia and the presence of some degree of sympathetic hypertony.

They explain the genesis of the condition of bradycardia on the assump-

tion that the plexus of Meissner is stimulated excessively during the

precess of healing of the submucous abscesses caused by the ameba;.

McCoUum, Simmonds, and Pasons. A Biological Analysis of Pella-

gra-Producing Diets. V. The Nature of the Dietary De-

ficiencies OF a Diet Derived from Peas, Wheat Flour, and

Cottonseed Oil. [J. Biol. Chem., 2:^, 1918, p. 411.]

Chittenden and Underbill recently reported having produced in dogs

a condition exhibiting symptoms similar to pellagra by feeding them

upon a diet of cooked (dried) peas, cracker meal, and cottonseed oil

(see Abstract No. 1778, Vol. III., p. 432). These authors suggested

that the abnormal condition might be referred to a deficiency of some

essential dietary constituent or constituents. McCollum and his co-

workers have examined the dietary deficiencies of the ration employed

by Chittenden and Underbill. Supplemanting this diet with caseinogen

and the "fat-soluble A" (butter fat) failed to render it adequate for

the growth and satisfactory nutrition of rats. The primary deficiency

limiting the nutritive value of the basal diet is that of the inorganic

elements Na, Ca and CI. No matter how well the proteins of this diet

are supplemented with purified protein addition, with or without in-

creasing the content of the diet in " fat-soluble A," growth cannot take

place until these three inorganic elements are added. These latter are

not, however, alone sufficient. Either the protein or the " fat-soluble

A " must be increased in amount as well, for growth to take place.
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Normal nutrition and development were shown by rats fed upon the

basal diet supplemented by caseinogen, butter fat, and the three in-

organic elements. It is considered that these results form a strong

argument against the idea that pellagra is a disease in the same cate-

gory with beriberi, and the xerophthalmia caused by a deficiency of the

" fat-soluble A." The rats fed upon the basal diet of peas, cracker

meal, and cottonseed oil, did not exhibit the pathological conditions of

mucous surfaces of the alimentary tract, nor the skin changes and in-

fections observed by Chittenden and Underbill in dogs. They showed

loss of weight and the early appearance of senile characters. [Physio-

logical Abstracts.]

2. ENDOCRINOPATHIES.

Mohr, L. Status Lymphaticus. [Berl. kl. Woch., June 3, 1918.]

Three case histories are here presented in which a hypertrophied

thymus produced compression of the trachea, the resulting disturbances

being more or less marked. The symptoms may be due to polyglandular

disturbance and assume the most varied mosaics. The present observa-

tion places hypertrophy of the salivary and lacrymal glands and tonsil

in the foreground. The diagnosis of persistent enlarged thymus is

made by palpation and percussion. Mohr believes that the gland can

be percussed when it attains the weight of about twenty-five grams.

Radiography may give a shadow over the aorta, the best angle being

from behind forward and from left to right, when the shadow is thrown

well into relief.

Palancar and Arcaute. Thymic Death. [Arch. Esp. de Pediatria,

April, 1918, 2, No. 6.]

The authors maintain that a diagnosis of thymic death should be

made upon the microscopic findings rather than upon the gross appear-

ance of the thymus gland. In one of two cases reported the thymus of

a four months' old child weighed 28 gm. The child seemed healthy and

the parents were young and healthy. It had had one convulsion at two

months of age. The microscope showed marked increase of functional

activity and proliferation. Another child had died suddenly at the

eleventh month, but the thymus had not been studied. The thymus in

certain cases may exert a purely toxic influence independent of any

mechanical action. With hyperplasia there may be perverted function-

ing, which may acuse grave disturbances.

Hart, E. B., and Steenbock, H. Thyroid and Hair Growth. [Journ.

Biol. Chem., 33, 1918, p. 313.]

The relation of variations in hair growth to thyroid disturbance has

attracted the attention of clinicians for years, and the baldness occa-

sionally developing in dysthyroid states is well known. There is a

pig malady which causes loss of hair. This has been studied by these
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authors who find that it is occasioned by a low iodine assimilation by
either intestine or thyroid, resulting in a goitrous condition in both

mother and young. It appears to be produced by rations with high

protein levels and low laxative effects, with the accompanying condition

of lack of exercise and unclean surroundings. It has been found pos-

sible to grow sows to maturity on natural feeding materials, but of

relatively low protein content and good laxative properties with the

production of normal offspring. On the other hand, these same feeds

combined in different proportions and fortified with protein concentrates

lead to the production of hairless pigs. The general use of iodine in the

feed of all brood sows is therefore not yet to be advocated, except in

regions where hairless pig production is endemic or persistent in char-

acter. These studies again call attention to the food factors in terms

of definite chemical constituents rather than to the worthless pedantically

scientific " calorie " standards which have been so long in vogue. [J.]

Dziembowski, S. v. Adiposo-genital Dystrophy with Myopathy.
[Deutsch. med. Wochschr., 1917, XLIII, p. 654.]

A mechanical dentist, 26, presented an adiposo-genital syndrome with
myopathy. Many of his family were fat or neurotic. His right hand
was injured at birth, which was prolonged and difficult. During child-

hood health good, but right hand weak: cramp and stiffness often in

R. fingers. Right leg often stiff in walking. In his fifteenth year very
severe headaches, and then he quickly became very fat. Adiposity in-

creased greatly on face, shoulderS; thorax, and belly; at times this was
so rapid that the skin and its vessels burst, with bleeding. It troubled

him for three years, and then became stationary. Then appeared poly-

dipsia and polyuria. When 25, he noticed his testes were smaller than

formerly, and erections and emissions became less frequent, and erotic

desires weaker. During the last few months before admission increased

weakness, especially on R. half of body. Hair on face and thorax

scanty, on pubes of feminine type. Pelvis and hands feminine. Bi-

temporal hemianopia ; other sense-organs and thyroid normal. Heart a

little dilated, blood pressure low, lymphocytosis, sugar tolerance much

increased. Internal viscera normal. A skiagram showed changes in

sella. The myopathy was very marked, especially on R. side of body.

An excised piece of biceps showed macroscopically excess of fat, and

microscopically marked atrophy of its scanty muscle-bundles which were

surrounded by very abundant adipose tissue. He was given injections

of pituitrin and hypophysin twice daily. After fourteen days there was

great improvement: weight feel 4j4 kilos., lymphocytosis disappeared,

blood pressure rose, the increased sugar tolerance quickly diminished,

and the sexual functions showed daily improvement. Strength in-

creased, he lost the tired feeling in limbs and the feeling of deadess.

An increase of muscle tonus occurred. Muscular movements became
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stronger, especially in hand-grips, and improvement in the facial mus-

culature was very noticeable, and everywhere electrical reactions im-

proved. The heart muscle shared in it, pulse became much slower, and

the increase of pulse frequency after slight effort vanished. Treat-

ment by extracts of thyroid, adrenals, and testes had no effect on

patient's state. The writer regards the myopathy as undoubtedly a

result of the pituitary hypofunction : the improvement in the symptoms

of the adiposo-genital syndrome went hand in hand with that of the

myopathy. He concludes that the pituitary secretion, supplied thera-

peutically, either acted directly on the musculature or activated the

secretions of other glands.

Leonard J. Kidd (London, England).

Cramer, W., and McCall, R Carbohydrate Metabolism and the

Thyroid. [Quarterly Jl. Exp. Physiol., Vol. 12, 1918, p. 81.]

In this third study dealing more directly with certain factors of

gaseous metabolism in thyroidectomy the authors state that in rats re-

moval of thyroid and parathyroids produces no severe metabolic dis-

turbance; the power of the cells to oxidize carbohydrates is not im-

paired. They conclude that in experimental hyperthyroidism the condi-

tion of carbohydrate metabolism is not due to a direct stimulating effect

of the thyroid hormone alone, which they state confirms views previ-

ously expressed by the authors to be found in their previous papers.

[J.]

Martelli, C. Adiposus Dolorosa. [Tumori, 6, May 18, 1918, No. i.]

Symmetrical painful subcutaneous lipomata accompanied by pro-

found asthenia are characteristic of this condition. In the author's de-

scription the first lipoma developed about one month after an excep-

tionally violent effort to lift a heavy stone had been made. Dislocation

of the shoulder resulted. Intense pain developed and the previously

robust soldier grew weaker as more lipomas developed. They lay in the

subcutaneous adipose tissue and were easily removed. Some upset in

the balance of fat production took place, probably of endocrinous ( ?)

[vegetative] origin. The author then develops an unnecessary toxic ac-

cumulation theory.

Fournier, J. C. M. Hypothyroid Syndrome. [Revista Medica del

Uruguay, April, 1918, 21, No. 4.]

A woman of 35 presented a complicated picture of dysthyroidism.

Hereditary factors were present in the mother who had had cerebral

hemiplegia from edema, as also two of her mother's brothers. The

clinical history as of a succession of acute congestion affecting different

tissues at different times resembling acute edemas. Operations which

were performed showed the congestive nature of the morbid processes

in bones, kidneys, intestines, etc. The various manifestations had been
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diagnosed as subacute osteomyelitis, kidney stones, tuberculosis in

bowels, kidneys or lungs, hysteric anuria, and syphilis of the nervous and

cardiovascular systems. These disturbances began at 15 years of age.

Thyroid medication arrested the hematuria, tendency to obesity, and

somnolency, falling of the hair, angina pains and edema of the limbs.

Acute hyperthermia accompanied the attack. The failure to recognize

the hypothyroidism also permitted an advanced stage of arteriosclerosis

to develop.

Roux, C. Goiter Prophylaxis. [Corresp. bl. f. Schw. Aerzte, Vol. 48.

1918, March 23.]

The many studies of the epidemiology of goiter have brought out one

fact that iodine applied at the right time, is the best treatment and that

it is usually effectual, and without danger if given cautiously in the

prevention of goiter. After the goiter has once developed enough to

attract attention, it is usually too late for iodine to be of value as a

prophylactic. It would be easy, says the author, to have a few crystals

of iodine placed in an open jar in each schoolroom. The iodine vapor

thus inhaled would be infinitestimal and no harm is apprehended, while

during the school year it might act as effectually as the iodine inhaled

during a month at the seashore, which has been thought to be efficacious.

At the hospital and polyclinic in his charge, he distributes on every occa-

sion small boxwood medallions containing a crystal of iodine in waxed

paper. Without waiting for the etiology of goiter to be cleared up the

marvellous and rapid action of preparations of iodine in homeopathic

doses on the diffuse goiters of young pigs, young dogs and young chil-

dren should be utilized in arresting the progress of the goiter and ward-

ing it oft" in others. The public and pharmacists should be warned of

the dangers of improper iodine medication.

Cramer, W. (i) Further Observations on the Thyroid-Adrenal
Apparatus. A Histochemical Method for the Demonstration

OF Adrenalin Granules in the Suprarenal Gland. (2) Histo-

chemical Observations on the Functional Activity of the

Suprarenal Medulla in Different Pathological Conditions.

[Proc. Physiol. Soc, J. Physiol., 1918, 52, viii-x, xiii-xv.]

The author has devised an ingenious method. He exposes for the

histochemical demonstration of adrenalin granules, thin slices of the

suprarenal body to the action of osmic acid vapor, by suspending the

tissues for i>< hours at 37° in a wet gauze bag in a closed tube con-

taining 2 per cent osmic acid solution. The adrenalin granules stain

a lustreless black and resemble coal-dust. After removal of the paraffin

the section is placed in turpentine for 15 to 30 minutes to eliminate the

fat. The injection of 2.5 m. ^-tetrahydromaphthylamine into 20 mice

caused a massive secretion of adrenalin granules into the blood during

the first hour, and the medullary cells become almost depleted during
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the second and third hours, but filled up again in the fourth and fifth

hours, showing that the passing depletion is associated with increased

secretory activity of the gland. Lasting depletion due to exhaustion of

the gland occurs after the injection of the vibrion sceptique and after

exposure to cold sufficient to lower the temperature of the animal. In-

creased activity of the gland was observed after severe haemorrhage and

after death from post-operative shock, and was probably an attempt to

combat the low pressure. The statement that the load of adrenalin in

the gland represents the balance between formation and secretion is con-

firmed. In conditions demanding the increased functional activity of

the gland adrenalin granules appear in the cortex as well as the medulla.

[Physiological abstracts.]

Moschcowitz, E. Focal Necrosis of the Adrenal: with Remarks
UPON Acute Adrenal Insufficiency. [Proceedings of New York
Pathological Society, October-December, 1917.]

Moschowitz describes two cases, the first occurring in a man forty-

one years old. The most prominent symptoms were a subnormal tem-

perature and slow respiration and pulse. Death followed three days

after a nephrectomy for a pyonephrosis. Post mortem examination

showed a number of sharply defined focal necroses scattered through-

out the cortical zone of the right adrenal, with degeneration of cells,

polynuclear infiltration, and moderate hemorrhage of the gland. Many
of the capsular vessels were thrombosed, so that this thrombosis of the

vessels may be a possible cause of the adrenal lesions. The second case

was that of a child who had been sick for a long time with an ab-

dominal ascites and chyluria. Autopsy examination showed bacterial

emboli in the spleen, pancreas and kidney, and beneath the capsules of

both adrenals, at places surrounded by a polynuclear infiltration. The
patient had died from a streptococcemia of three days' duration. A re-

view of the literature showed that acute inflammatory lesions in the

adrenal were most common in some of the infectious diseases, as diph-

theria, variola, typhoid, tetanus, pneumococcus infections, dysentery, and

steptococcus infections. It may be obtained experimentally by injec-

tions of some of the pathogenic bacteria. Moschcowitz calls attention

to the various and conflicting symptoms that have been described under

the clinical aspects of acute adrenal insufficiency, and states that they

do not correspond to what is known of the physiology of the gland.
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II. SENSORI-MOTOR NEUROLOGY

5. CEREBELLUM.

Holmes, Gordon. The Symptoms of Acute Cerebellar Injuries Due
TO Gunshot Injuries. [Brain, XL, 1918, p. 461. Clev. Medical

Jl.]

The effects of cerebellar injury fall almost exclusively on the motor

system. In the early stages one of the most prominent symptoms is loss

or diminution of tone in the muscles of the same side of the body as the

injury. The involved muscles feel flabby to the examiner and are more

easily displaced transversely and compressed. They can be stretched

to a greater extent without discomfort to the patient. Not infrequently

the hand will be observed lying for long periods prone on the bed with-

the fingers hyperextended in a seemingly very uncomfortable position..

If both forearms are held vertically by the observer, the wrist on the-

eflected side usually falls passively into a position of extreme flexion,,

while in the normal limb the wrist is not allowed to become more thani

semiflexed. Ther is definitely less resistance to passive motion. The-

joints swing free until they are suddenly locked by their bony andl

ligamentous structures. If the arm is held out horizontally and is gently

tapped, the well arm is only moderately displaced and immediately

resumes its former position ; while the affected arm offers less resistance

to displacement, is arrested less abruptly, and is slower in its return to

its former position.

There are certain disturbances of voluntary movement as asthenia,

ataxia, the rebound phenomenon and adiadochokinesis. The asthenia

is shown by the feebleness of voluntary acts. Dynamometric measure-

ments show a marked difference in the two sides. The affected limb

tires more easily. Often, as in walking, there is a sudden giving way
of the limb. There is an unconscious reluctance to use the affected limb

where choice is presented. The movements are slow, which may be ap-

parent when weakness cannot be made out. This slowness affects both

initiation of the movement and its development to its maximum, delays

relaxation both in its initiation and completion. The weakness generally

diminishes gradually. Cerebellar weakness is distinguished from that of

cerebral-cortical or cortico-spinal tract origin by the uniform and ap-

proximately equal affection of all groups of muscles by the fact that

while all muscle voluntary movements are weak, none are limited in

range, by the absence of the characteristic alterations in the reflexes and

by the fact that there are no contractures or rigidities. Ataxia resolves

itself into several components: decomposition of movement, asynergia,

dysmetria, tremor and deviations from the line of movement. De-

composition of movement: If we ask a patient to lie in bed and extend

his arm vertically over his face and then bring his forefinger to his

nose, it is seen that instead of depressing his arm and flexing his elbow
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simultaneously, he first brings his elbow towards the bed, and only

when it is there does he approach his finger to his nose. In other words,

he decomposes the movement. He performs the separate movements

that constitute an act by " numbers," as in a gymnasium. Asynergia

refers to the disturbance of the proper synergic association in the con-

traction of agonists, antagonists and fixating muscles. For example,

when the fingers are flexed the extensors of the wrist normally contract

synergically with appropriate force in order to prevent simultaneous

flexion of the wrist, but if a patient with a cerebellar lesion grasps a

small object quickly, it often happens that the wrist of the affected side

is extended excessively or too early, so that the hand is bent backwards

when the fingers are but half flexed. Dysmetria denotes that the range

and force of the movement are not proportional to their aim, e. g., in

bringing the finger to the nose it either shoots past or stops too soon.

Tremor is more common in the later stages; it may be completely

absent in the early stages. Deviations from the line of movement is im-

portant and has often been overlooked. As the limb is raised it sways,

deviates from its proper course, and towards its completion does not

come straight to its object. One patient would bring food to his ear.

Another was afraid to smoke, holding the cigarette in the affected hand,

l^ecause he would tend to get the cigarette in his eye. The rebound

phenomenon. The patient's elbows are supported on a table and he is

asked to pull each hand in succession towards his mouth, against resist-

ance offered by the observer who grasps his wrists; when this resist-

ance is suddenly released the hand of the affected side flies to his mouth

or shoulder, often with considerable violence, but the movement of the

normal limb is arrested almost immediately by contraction of the an-

tagonists, and may even jerk back or rebound. As a rule this phe-

nomenon is equally pronounced at other joints. _
It is more pronounced

in the early cases, and when the hypotonia is greatest.

Adiadocokinesis. A patient with cerebellar disease is almost always

unable to execute alternate movements rapidly. It may be tested at any

joint where normally such movements are performed as flexion and

extension, pronation and supination, etc. Holmes has never observed

static tremor where there is full relaxation and support, but it may be

simulated where the posture assumed requires muscular contraction. In

sitting or standing there may be tremor of the head, or the whole body

may sway. After the arms, e. g., are once outstretched they often are

held with less tremor than the sound limb, i. e., until they get tired,

which they do early. Giddiness is extremely common after gunshot

injuries of any region of the head. Seventeen cerebellar cases described

apparent displacement of self, or of external objects, or both (12).

The vertigo rarely persisted for more than one or two days. In almost

all of the cases the subjective and objective rotation were in the same

direction. Where actual movement accompanied the sensation, it took

place from the affected toward the sound side. Spontaneous deviation
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of the limbs and Barany's test. The patient is asked to hold both arms

extended horizontally in front of him and to close his eyes. Then in

the majority of cases the homolateral limb swings either abruptly or

slowly away from the symmetrical position and comes to rest gradually.

This occurred in all the unilateral cases in which it was looked for.

Barany's pointing tests confirm these observations. The patient's fore-

finger is placed in contact with some fixed object held at some distance

from the bed. He is then asked, while his eyes are closed, to bring his

finger down slowly to the bed and then back again to the object. On
the affected side the finger deviates constantly, and this deviation in-

creases for a time if the test is continued. Tested in the horizontal

plane the deviations are much less constant. Abnormal attitudes, which

are such a prominent feature in animals after experimental ablation of

portions of the cerebellum, are much less contant and striking in man.

As a rule the head tends to be flexed towards the side of the wound
and rotated towards the opposite side, so that the chin approaches the

contralateral shoulder, and the occiput is approximated towards the

shoulder of the affected side. The trunk is often concave to the side

of the lesion, and there may be a tendency to rotate to the unaffected

side. The flaccid and hypotonic limbs generally assume any posture

into which they happen to fall or are moved. Placed on his feet the

patient is shaky, uncertain and unsteady, his whole body sways irregu-

larly, his head oscillates, and usually he tends to fall towards the side

of the wound and backward. It often seems as if he were impelled

to that side, as though by an invisible hand. His attitude is striking

—

his head and trunk are inclined to the injured side, his spine is concave

to it, but his pelvis is so tilted that his weight falls chiefly on the sound

foot. The homolateral foot is usually abducetd and sometimes rotated

outwards. His whole body is held stiff and rigid. If gently pushed

he can be more easily pushed to the side of the lesion, and he makes less

appropriate effort so save himself from falling. It must be emphasized

that the patient can stand as securely with his eyes closed as when they

are open; i. e., there is no tendency to Romberg's sign. On walking he

has much difficulty in preserving equilibrium. He fears to trust himself

on the affected leg. He throws his weight on it cautionsly and slowly

and hurries off of it by quickly bringing up the other leg. He tends to

stumble to the homolateral side, and in trying to walk a straight line,

deviates to the affected side. If a chair is placed at his injured side, he

walks around it in a closing spiral; if placed to the sound side, he will

walk in an opening spiral. Ocular movements and nystagmus. For the

first few days the eyes are deviated to the opposite side, especially if

the patient is unconscious. The range of motion is usually limited on

attempted conjugate motion towards the injured side. Skew-deviation

was observed in five cases. Nystagmus is present in almost every case.

It can be seen usually only if the patient fixes an object. Looking

at an object held in front of him his eyes tend to deviate towards the
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unaffecter side slowly, and are brought back to the middle line by sharp

jerks of small range. It is on looking to the injured side that the

nystagmus is most marked, with wide slow deviations to the rest point,

and forcible jerks of wide amplitude, slow in rate, and regular in rythm.

to the object held on the injured side. On convergence both eyes tend

away from the lesion, and come back with irregular jerks. Nystagmus
persists for weeks and months. Speech is abnormal in most cases in

which the lesions are severe and recent ; it is usually slow, drawling, and

tends to be staccato and scanning. It is sing-song and difficult to under-

stand. The attempt to utter a series of syllables is associated with ex-

cessive facial grimacing. The reflexes. Striking alterations in the

reflexes are not prominent or obvious to clinical observation. Tracings

on a smoked drum show that the knee jerk has no prolongation of its

latent period. In the normal curve the fall of the leg is slower than the

rise, due to the action of the extensor muscles. In cerebellar injury the

fall is the more rapid phase. Also the falling limb acquires sufficient

velocity to give it a number of oscillations which have all the features

of those of a pendulum. The normally palpable contraction of the

hamstring tendons cannot be felt. Holmes has never found a disturb-

ance of any modality of sensation and he concludes that no form of

sensation is disturbed.

Leri, Andre. Cerebellar Localizations in Man : a Complete Cere-

bellar Parasyndrome due to a Wound of the inferior Vermis
(the Syndromes of Duchenne and of Babinski, associated and limited

to the lower limbs). [Bull, de I'Acad. de Med., 1917, 3 Ser.,

LXXVII, p. 596.]

A man of 31 was wounded in the neck by two bullets: one was
superficial in the left occipital region, the other deeper just to left of

middle line. There was opisthotonus which soon passed off, and gradual

improvement in gait. Six weeks later examination showed Duchenne's

cerebellar syndrome, titubation, antero-posterior tremor of lower limbs,

and vertigo, with tendency to inclination to left in antero-posterior dis-

placements of the head. There was also the syndrome of Babinski,

viz., typical asynergia and adiadocokinesia of lower limbs, with some

degree of cerebellar catalepsy, but no hypermetria; no atomia, ataxia,

or objective sensory changes; lower limb reflexes brisk, especially on R.

In a few months almost entire clearing up of all these symptoms. The
writer concludes that a superficial lesion of the inferior vermis can give

most of the symptoms of the two cerebellar syndromes of Duchenne and

Babinski respectively; and that in the upper or middle part of the in-

ferior vermis there is a center for coordination of the lower limbs.

He also claims that an analysis of his patient's symptoms justifies the

following conclusions: (i) Titubation is totally independent of atonia

and asthenia, and also of vertigo. (2) Asynergia, adiadocokinesia, and

tremor can be produced without any excessive movement ; hypermetria.
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which is one of the important elements of Babinski's syndrome, is there-

fore not the determining- and necessary case of asynergia, adiadococin-

esia, and tremor; and it is wrong to attribute these symptoms, as some
writers have done, to dysmetria or hypermetria. (3) Vertigo, of cere-

bellar origin, can be the consequence of displacement of the head in a

single direction, e. g., the sagittal; it seems therefore probable that the

cerebellar cortex has distinct relations with each of the semicircular

canals. (4) Opisthotonus can follow a lesion of the inferior vermis of

man, as of an animal.

Leonard J. Kidd (London, England).

6. MENINGES AND BRAIN.

Bushnell, L. D. Bacteriological Examination for Meningococcus
Carriers. [Journal of IMedical Research, March, 1918.]

Bushnell brings out some very well known, but often neglected,

points of interest to the general practitioner which may make the dif-

ference between success and failure in identifying meningococcus

carriers. As soon as the swab is taken it should be planted on the

media on which it is to be cultivated, and not carried around for any

longer time than is absolutely necessary before being taken to the

laboratory. The use of the West swab was discontinued, as the swab

itself was considered unsatisfactory. The streaking method is particu-

laryl helpful in the isolation of the microorganism. The media used

was a two per cent, meat infusion agar to which had been added one

per cent, peptone, 0.5 per cent, glucose, and five per cent, defibrinated

sheep's blood. Full directions are given for its preparation, and for

that of the stains used. The plates may be examined in about twenty

hours, and better results are obtained when they are warmed before

use. The type of colony, the method of staining, and the agglutination

reactions are described in detail. The organization of an ordinary

laboratory staff so that 500 examinations are made in a day is some-

thing of a problem, which was solved by the following assignment of

work: two helpers washed and sterilized glassware and made and steril-

ized swabs; one person made media, poured plates and made stains of

colonies ; one examined plates, studied microscopic preparations and

made the agglutination tests; one took swabs and smeared them on the

plates; another streaked the plates with the needle, and still another

took the names and numbered the plates with the corresponding number.

The carriers were isolated and treated with a spray of an oil solution

of dichloramine-T. Of the persons examined, 2.52 per cent, of the

normal population were found to be carriers.

Aievoli, E. Complications of Brain Wounds. [Rif. Med., Vol. 34,

1918, No. 20.]

Recent literature on brain wounds are analyzed by the author. They
are drawn from a total of 2,357 British and 6,664 French cases. Tran-
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sient cerebral symptoms are the rule, but as a rule a wound sufficiently

severe to require trephining often leaves the patient with reduced mental

capacity. Symptoms ranging from headache to vertigo, from asthenia

to amnesia, with diminished power of attention and association of ideas,

and exaggerated emotivity are frequent. Papilledema, hypertension,

abnormal albumin content of the cerebrospinal fluid, and labyrinth dis-

turbances are frequent. Tuffier in his statistics shows only 0.64 per

cent, cases of serious mental impairment. The outlook is more favor-

able with hemiplegia from injury of the prefrontal lobe and the rolandic

region and vicinity. Gradual restitution of function is the rule.

Sicard, Dambrin, and Roger. Cranial Bone Plates in Cranioplasty.

[Bulletin de I'Academie de medicine, April 30, 1918.]

These authors have been resorting successfully to this procedure for

two years, and have now operated in eighty-five cases without mortality,

with perfect tolerance of the bone plate, and with excellent esthetic

and protective results. The plate is obtained from a human cadaver at

autopsy and is taken from the corresponding region of the skull. It is

properly shaped, thinned down, then freed of fat and sterilized. The

few persistent local sinuses and complications necessitating removal of

the plate in three or four of the earlier cases were entirely obviated by

strict technic in the latter portion of the series. Of the other methods

hitherto used, metallic plates are open to the objection of ultimately

inducing local irritation. Cartilage and osteoperiosteal plates some-

times give way and become absorbed, even to the point of reappearance

of the cerebral pulsations. Cartilage plates placed in blood or blood

serum for a few hours show marked changes in curvature. Bone plates,

on the other hand, promote subjacent osteogenesis, or rather, fibro-

genesis. While they are similarly susceptible to absorption, there re-

main locally very firm fibrous or osteofibrous residua which continue to

serve the purpose of the plate.

Elsberg, Chas. A. Rupture of Aneurism of Middle Cerebral Artery.

[Neurological Bulletin, Vol. I, No. 5, 1918.]

The patient, after a sudden attack of sharp head pain, dizziness and

faintness, lay in a stupor a number of hours. On recovering conscious-

ness he complaied of diplopia, his neck was stifif and he had a positive

Kernig. Two weeks later on admission to the Hew York Neurological

Institute, he complained of headache, rigidity of the neck, inability to

walk and general prostration. Facial innervation was equal, no ocular

palsies, pupils equal, moderately dilated, responded sluggishly to light.

Fundi showed beginning papilledema right and left. Tongue protruded

in straight line, sense of smell normal right and left. Power in upper

extremities was good, reflexes somewhat exaggerated equally right and
left. No ataxia or incoordination. Power in lower extremiteis was
normal, knee jerks sluggish, ankle jerks unobtainable, no Babinski or
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other pathological reflex. Three weeks after the beginning of the

symptoms he complained of blurring of vision in right eye, and began to

have irregular fever up to ioi° F. ; left knee-jerk was livelier than right,

abdominal reflexes diminished on right ,right pupil widely dilated and

unresponsive to light; left pupil reacted to light and accommodation.

Papilledema of two diopters in right eye and slight swelling of left

optic disc; it was fairly certain that vision in the nasal half of the

right visual field was lost. The same night the patient had a convul-

sion involving the left arm, left leg, and both sides of the face. Shortly

afterwards he lapsed into a semi-comatose state. Diagnosis lay be-

tween tumor near the lateral ventricule with hemorrhage, and a rup-

tured aneurism in the anterior or middle cranial fossa on the right side.

A bilatoral subtemporal decompression was performed. On the right

when the dura, which was plum colored, was incised, a considerable

amount of old fluid blood and clots were evacuated. Exploration failed

to locate source of hemorrhage. No fluid obtained on puncture of right

lateral ventricle. On the left dura and cortex were normal, aspira-

tion of left lateral ventril withdrew a considerable amount of bloody

cerebrospinal fluid. The patient died in coma eight hours after opera-

tion. Autopsy showed the right cerebral hemisphere especially over

the frontal, temporal and parietal lobes to be covered by some old fluid

blood and clots; no blood over convexity of left hemisphere. Under

surface of right frontal lobe was covered by an old blood clot. In the

horizontal portion of the Sylvian fissure near the median line, and im-

pinging on the right optic tract was a small aneurismal mass the size of

a cherry, connected with the middle cerebral artery near its origin.

Dissection showed it to be an aneurismal sac derived from the middle

cerebral artery which had ruptured into the frontal lobe and caused a

collection of blood in the lobe. The mass of blood had ruptured

through the basilar surface of the lobe and spread over the right

hemisphere. The right lateral and the third ventricle were distended

with blood clot ; the left lateral ventricle contained thin bloody fluid.

Jean Stair.

Guillain, G. Meningeal Hemorrhage in War Practice. [Bulletin

de I'Academie de medecine, April 2, 1918.]

In penetrating wounds of the skull, nearly all the primary symptoms,

as well as the immediate prognosis, are dependent upon meningeal

hemorrhage. Indications of it are early coma, epileptiform seizures on

the first day, pupillary disturbances, bradycardia, and hyperthermia. In

all cases of penetrating skull injury which succumbed to shock the

author noted both clinically and at the autopsy the presence of menin-

geal hemorrhage. Inhalation anesthesia and lumbar puncture are at-

tended with danger under such circumstances. Even in simple con-

tusions of the skull, without fracture, due to war projectiles, meningeal

hemorrhage is much more frequent than is generally supposed. It is
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marked by slight mental confusion, headache, slow pulse, anisocoria,

etc. ; lumbar puncture yields a pinkish or yellowish cerebrospinal fluid.

Subdural hematoma may follow; yet its clinical signs—blindness, hemi-

anopsia, aphasia, paralyses, etc.—may later completely disappear, either

spontaneously or after repeated lumbar punctures. In 191 5 attention

was called by the author to meningeal hemorrhage from nearby ex-

plosive detonations, in the absence of an actual wound. In addition to

the frequently present diagnostic signs of meningeal hemorrhage, viz.,

headache, neck rigidity, Kernig's sign, bradycardia, etc., Guillain finds

diagnostically significant a state of cerebral excitation with mental con-

fusion, the contralateral flexion reflex by pressure on the femoral quadri-

ceps, true defensive reflexes such as those of the frog, and pupil dis-

turbances. In a few cases there was noted a massive albuminuria or

a cholemic tint of the skin.

Rawling, L. B. Cerebral Edema. [British Medical Journal, May 4,

1918.]

The author has seen a considerable number of cases presenting evi-

dences of cerebral edema as the result of heat stroke, cerebral malaria,

shell shock, etc., and has come to the belief that the condition is due in

part to a damage to the veins of the brain and its membranes which

reduces their capacity for absorbing the excess of exuded fluid. Lum-

bar puncture sometimes temporarily reduces the symptoms of the in-

creased intracranial pressure, but at other times it proves of no value,

or even yields no excess of fluid, probably due to the blocking of the

communication between the brain and cord. The most satisfactory form

of treatment has been the performance of a subtemporal decompression

with incision crucially through the dura and followed by replacement of

the temporal muscle. This permits the escape of the fluid into tissues

whence it can readily be absorbed and after some time the normal func-

tions of the cerebral sinuses and veins are restored. In practically all

of the cases in which this operation has been performed by the author

the results have been very good and quite permanent. The operation is

not dangerous and is recommended for all severe cases in which im-

provement has not taken place after three months of medical treatment.

Netter, A. Epidemic Encephalitis with Lethargy. [Bulletin de

I'Academie de medecine. May 7, 1918.]

The author reports on a series of seventy-one recent cases of this

combination, comprising thirty-seven in England and thirty-four in

France, with fifteen personal cases. The patient develops fever, head-

ache, and at times vomiting. Almost immediately there is marked lassi-

tude and somnolence. At first the patient can be momentarily roused

from his slumbers, but later the condition passes into an actual coma,

occasionally interrupted by delirium and restlessness. Very character-

istic are the ocular disturbances, usually bilateral, consisting of ptosis,
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strabismus, immobility of the eyeball, or nystagmus. The intrinsic

ocular muscles are less frequently involved, but paralysis of accom-

modation and a sluggish light reflex have been observed. The muscles

innervated by the facial and those of the tongue, larynx, and extremi-

ties may participate in the paralysis. Tremor is not exceptional. The

characteristic signs of meningitis, Kernig, rigidity, and pulse irregularity

are lacking or but slightly marked. The meningitic line is, on the

other hand, constant. Lumbar puncture yields a clear fluid, under

normal pressure, v^^ithout excess of albumin, and with a normal or but

slightly augmented cell content. Of fifteen patients, seven died. Death

or recovery may occur within a few days, but generally the disease

persists through weeks or months. Lassitude and the eye disturbances

continue for some time during convalescence. Postmortem examina-

tion shows but little macroscopically; microscopically there are chiefly

perivascular infiltrations, most marked about the nuclei of the motor

nerves of the eye, in the pons, medulla, and gray substance of the

ventricular walls. The spinal cord is but little involved. While mani-

festly similar to epidemic poliomyelitis, lethargic encephalitis arises

from a different cause. The symptoms cannot be held due to alimen-

tary intoxication, e. g., botulism. The cases always occur singly,

whereas in botulism several members of a family become victims. An
identical epidemic occurred last year in Vienna. Wiesner thinks he

has succeeded in transmitting the disease to the monkey by subdural

inoculation and in isolating the causative germ as a Gram positive

coccus. The disease must, like poliomyelitis, be propagated by germ

carriers in good health or affected only with a slight catarrhal form.

Probably injections of serum from convalescents, administered early,

will here also prove of therapeutic service.

Leri, A. Malarial Hemiplegia. [Bull, et Men. Soc. Hop., Vol. 34,

March 7, 1918, p. 210.]

These patients had a severe somatic hemiplegia. The histories of five

are given and a review of the literature. They ranged from 48 to 21

years of age. The producing lesion in three apparently was an aortitis

set up by the malarial organism, which gave rise to embolism of the

cerebral vessels. In the other two cases a malarial enteritis with con-

sequent thromboses.

Starr, M. A. Double Primary Athetosis. [Neurological Bulletin,

Vol. I, 5, 1918.]

The symptoms in this case consisted of constant irregular spon-

taneous movements involving the face, tongue and upper and lower

extremities, of weakness of the neck and back muscles and marked

kyphosis without regidity. The muscles were well nourished, not

atrophied, and reacted normally to electricity. Reflexes slightly exag-

gerated, but no Babinski nor clonus. Sensibility everywhere perfect.
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Sight, hearing, smell and taste normal. Mental condition one of a mild

grade of imbecility. Starr concludes that athetosis manifests itself

under two conditions. One, represented by his report, is a rare, pos-

sibly family form, primary, spontaneous, and generally bilateral. In

such cases there is no paralysis and no disturbance of sensation. This

seems to show that the origin of the spasmodic movements is some

abnormal sensation sent up to the cortex and acting reflexly. He be-

lieves the movements are cortical in character, as they are more or less

coordinated and apparently like movements with a voluntary purpose.

They are decidedly not choreic, nor like the movements occurring in the

tics. They also differ wholly from the movements of myoclorus, being

slower and more diffuse, and they lack the rhythmical rotary movements

occurring in the feebleminded. The pathology of this form of double

spontaneous athetosis is uncertain, but evidence, seems to point to lesion

of the lenticula, such localization confirming what the character of the

movement seems to indicate—that the functional state of the cortex is

good. The second form of athetosis is the more common, is unilateral

in form, of the variety occurring in infantile hemiplegia. It is sec-

ondary to brain lesion, though such lesion does not appear to have any

uniform location. The pathological origin of the athetosis is there-

fore still a matter o doubt. It is rarely if ever a symptom of tumor

in the sensory or motor cerebral cortex, and does not result from

meningeal inflammation. Subcortical cerebral cyst, old cicatrices, a

result of hemorrhage or softening in the thalamus, in the lenticula, in

the red nucleus of the tegmentum in the superior cerebellar peduncle,

in the inferior cerebellar peduncle, and in the body of the pons have

all been found in unilateral athetosis. If the lesion in athetosis is

lenticular, is it present in Wilson's disease, which is caused by disease

of this nucleus? In the few cases of Wilson's disease observed by

Starr, athetosis was absent. There appears to be no treatment for the

athetosis.

Jean Stair.

Taft, A. E. Focal and General Unilateral Brain Atrophy: Effects

UPON THE Corpus Callosum. [Review of Neurology and Psy-

chiatry, Vol. XIV, No. 6.]

Five cases are considered, all of which were hemiplegic, epileptic,

and mentally defective. The onset in these cases was between the

second and eighth year. Examination of the brains in very case shows

a lesion of one hemisphere ; focal in three cases, and involving the

entire hemisphere in two. The location and extent of the cortical defect

is indicated by an exactly corresponding thinness of the corpus callosum.

The material was derived from the Monson State Hospital, and analyzed

anatomically and by means of photographs, with the aid of the Massa-

chusetts State Board of Insanity. Since our knowledge of the exact

location of the cells of origin and the terminal arborizations of the
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corpus callosum fibers is at the present time very slight, it is clear that

such a study as this may finally add to our knowledge of a very im-

portant problem—the physiology' of the commissural system. The re-

sults of this study incline the writer to agree with von Monakow and

others, that the parts of the callosum unite symmetrical areas of the

cortex, rather than with Cajal, who believes that the corpus callosum is

much more complex, and unites dissimilar areas. It may be that the

corpus callosum does, by means of collaterals, effectively unite dissimilar

areas of the hemispheres.

C. E. Atwood.

Lhermitte, J., and Claude, H. The Infundibular Syndrome in a Case

OF Tumor of the Third Ventricle. [Presse Med., 191 7, Ann. 25,

p. 417-]

A man of 25, who had a chance at 20, was treated for four months

in April, 1916, for anemia; came to the writers in September, 1916,

being then ill, wasted, pale and weak; he had had anorexia for many
months. Pronounced asthenia, bad sleep, polydipsia, polyuria, but no

polyphagia or glycosuria. Spleen seemed slightly enlarged. Progres-

sive amblyopia. Lumbar puncture showed a clear fluid under slight

hypertension, containing 0.56 of albumen and numerous lymphocytes.

Typical complete bi-temporal hemianopia. Nasal half of each iris was

pale, especially L. Both pupillary reflexes diminished, L. barely per-

ceptible. Pupils varied greatly in size, sometimes very large, at others

very small. After a few days of intensive specific treatment, pulse be-

came arhythmic, with extra systoles at times. After eight days of this

treatment articulation became slow, scanning, drawling, and monoton-

ous; these symptoms disappeared soon after cessation of this treatment.

On October 23 patient fell into profound sleep from which he could not

be roused; this narcolepsy lasted five hours, and left him amnesic and

astonished. Memory was poor for a short time, and improved soon

after the narcoleptic attack. On November 26 cardio-vascular symp-

toms returned, with pulse 136 of embryonic type and feebleness of heart-

beats. On November 30 blindness. The polyuria persisted, 2^ to 3

liters in 24 hours. On December 26 great cachexia, with signs of

tuberculosis at right pulmonary apex, and a confusional delirium with a

dreamy state (" onirisme "). There was disorientation in time and

space, and euphoria. No marked changes up to his death on February

17, 1917-

Necropsy showed a fluctuating, retro-chiasmatic, violet swelling.

Pituitary normal, also the sella; it was not apparently compressed.

Inner part of optic tracts flattened. Histological examination showed

a cystic epithelial tumor in connection with the third ventricle ; the

tumors had distended it, and had thinned out especially its inferior seg-

ment, the infundibulum, and the lamina terminalis, but had entirely

spared the pituitary. Slightly distended lateral ventricles ; no meningeal
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or vascular changes. The writers discuss their interesting case with

reference to the recent experimental work of Aschner and of Camus

and Roussy. In man, as in dogs, lesions of the ventral part of the third

ventricle may be accompanied by profound disturbances of the circula-

tion and of the regulating mechanism of the hydration of the tissues.

In the production of these phenomena the pituitary has but an indirect

role. As to the nature of these centers in the infundibulum or the tuber

cinereum, only hypotheses can at present be offered. But the facts of

the writers' case and of the experiments named speak in favor of the

theory of modern anatomists that there is a series of visceral centers,

arranged at intervals from bulb to infundibulum, whose action radiates

over the whole of the vegetative nervous system. The writers mention

that Aschner found that puncture of the floor of the third ventricle

provoked an acute glycosuria in animals. They explain the absence of

glycosuria in their own case partly by the fact that the nutritional state

of the patient was very unfavorable for its appearance, and partly by

the limitation of the neoplasm.

Leonard J. Kidd (London, England).

Elsberg, Chas. A. Myxosarcoma of Temporal Bone. [Neurological

Bulletin, Vol. I, 5, 1918.]

The patient had a somewhat extended history of various illnesses

in all of which the left side of the body, and especially the cranial nerves

of the left side, were affected. The first of these illnesses began when
the patient was four years old, when an attack of small-pox followed

by oritis, left behind a paralysis and atrophy of the left side of the

tongue and diminished hearing in the left ear. At the age of thirty-three

a post-partum attack—probably one of cerebral embolism—added a

paresis of the left side of the face and a weakness of the left arm with

paralysis of the left vocal cord. Some years later after removal of

glands of the left side of the neck, a branch of the left facial nerve was

found to be completely paralyzed (ramus marginalis mandibulae).

Finally the patient developed symptoms which were clearly referable to

the left lobe of the cerebellum and the left posterior fossa—ataxia,

nystagmus, adiadochokinesis, hypesthesia over the distribution of the

left trigeminus, complete paralysis of the left facial, complete nerve deaf-

ness in the left ear, and loss of the normal caloric reactions on that

side. The case was diagnosed as tumor in the left cerebellopontine

angle, and an operation performed. On exposure of the dura covering

the lower part of the left hemisphere considerable yellow gelatinous

material began to extrude from the left posterior fossa, and on depress-

ing the dura, the left posterior fossa was found to be entirely filled by

this material. Considerable of the gelatinous material was removed,

and was found on examination to be of the nature of a myxosarcoma.

The patient died ten days after the operation. Cranial autopsy showed

the brain of normal size and shape. There was moderate distension of

the third and lateral ventricles. Right cerebellar lobe was normal. The
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left side of the pons and medulla and the left cerebellar lobe were deeply

indented by a large tumor mass of gelatinous consistency which entirely

filled the posterior fossa on the left side between the dura and the

bone. At one spot the growth had perforated the dura and a second

tumor mass lay against the pons and medulla inside of the dura. Re-

moval of the brain the petrous portion of the left temporal bone was

found almost entirely destroyed by the tumor, only a thin shell of bone

remaining. The tumor had evidently originated in the petrous portion

of the left temporal bone, had perforated the bone, and filled the pos-

terior fossa on the left side. A moderate foraminal depression on both

lobes of the cerebellum showed there had been a protrusion of the cere-

bellum into the foramen magnum, which explained the sudden medullary

death of the patient. Jean Stair.

Sabrazes, J. Tentacular Gliosarcoma of the Corpus Callosum.

[Gaz. Hebd. des Sci. Med. de Bordeaux, 1918, XXXIX, p. 25.]

A gliosarcoma of the corpus callosum which extended, by tentacle-like

expansions, forward into both hemispheres. A woman, 52, was ad-

mitted on January 24, 1913, and died four days later. For four years

she had had paroxysmal frontal headache, rather worse on right side.

Her intelligence seems to have been always very mediocre. In 1909,

uncertain and titubating gait, obstinate constipation, boulimia, exag-

gerated thirst ; and gradually psychical symptoms developed in the shape

of a disaccord between her words and her actions. There was apraxia.

She could not take care of herself. Increasing amnesia, verbal con-

fusion, and disorientation in space. She then lapsed into chronic mental

confusion, could not converse, and gave erroneous and contradictory

answers. Two years later (August, 1911), when very feeble in mind

and body, she had a stroke which left her lower limbs paralyzed; the

left, and then the right lower limb became contractured, the flexion of

the fingers on the palm producing ulcerations. Sensibility to prick ap-

parently blunted on both sides. She lay in right lateral decubitus, with

thigh and leg flexed but mobile, and not contractured on this side. She

never complained, and was indififerent to everything. A month before

admission in 1913 she spoke no more, and neither ate nor drank spon-

taneously. She passed excreta in bed. She had large bedsores in

numerous places, with fever, stiffness, and mental clouding. She could

not be made to put out her tongue. Urine albuminous, with skatol reac-

tion and slight excess of indican. Flaccid paralysis. Articular sensi-

bility to limb-displacements was preserved, and was even increased on

left. Lively reflexes, with Babinski positive on L., doubtful on R. She

died from the infection of her multiple bedsores in a state of cardio-

pulmonary collapse. Necropsy : a gliosarcoma of anterior region of

corpus callosum extending into both hemispheres. In the left hemi-

sphere the genu of the callosum is invaded by the tumor which at this

level is of the size of a chestnut. It extends along the roof of the
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lateral ventricle, invades the lenticular nucleus, uper part of the thala-

mus, and internal capsule ; above, it fuses with the caudate nucleus, and

extends into the centrum ovale; it almost reaches the cortex cerebri at

the foot of the second frontal. The tumor is flabby, and has holes in

it like those of Gruyere cheese ; it shows no hemorrhagic foci. It sends

a polypiform prolongation into the lateral ventricle. From the left

hemisphere the tumor passes into the right, infiltrating the septum luci-

dum, and involving the lenticular nucleus, internal capsule, and upper

part of thalamus. Degeneration of both pyramidal tracts. The writer

has some remarks on the symptomatology of callosum tumors, and the

variable nature of the symptoms according to the part of it affected. A
lesion of its genu gives mental symptoms, with apraxia, disturbance of

the association of ideas and in the comprehension and proper use of

words. In the writer's case there was absence of visual and eye-ground

changes, and preservation of pupillary reflexes.

Leonard J. Kidd (London, England).

Clarke, Frederick B. A Study of the Anatomical Location and

HiSTOPATHOLOGY OF NiNETY-NINE BrAIN TuMORS. [Rcvicw of

Neurology and Psychiatry, Vol. XIV, No. ii.]

The tumors were collected chiefly from the hospital services of Drs.

Spiller, Mills and Frazier, and the greater number have been described

in the literature. They are classified in the article, as to region in-

volved and nature, into gliomata and ependymomata; endotheliomata;

sarcomata ;
gummata and tuberculomata ; carcinomata ; tumors of the

third ventricle ; tumors of the fourth ventricle ; tumors from mesoblastic

and epiblastic tissue; intra- and extra-cerebellar tumors.

The location of the tumors is tabulated as follows:
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In speaking of tumors from mesoblastic and epiblastic tissue, the

writer states that the cells from mesoblastic origin present a well-marked

tendency to annulation, and well-marked whorls are constant, and pre-

dominate in various fields, suggesting an endothelioma ; however, in

some sections these annulations of connective tissue origin entirely sur-

round groups of cells which are not of the same type. In other areas

the two types of cells are sharply defined from each other. Still other

areas show the two types of cells closely intermingling with each other.

The cells of mesothelial origin present various types, the predominat-

ing cell being of a large spindle shape, with but scant protoplasm,

although many of the cells are round, being both large and small ini

type.

The cells of glial origin are for the most part large, with varying

amount of protoplasm and little tendency to fibril formation. They
show an intense activity and both types of cell division are seen.

As regards cerebellar tumors, a predilection for the left side wa?
found in eleven of the nineteen extra-cerebellar and in both of the

intra-cerebellar growths involving a lateral lobe.

In new growths of the cerebrum the increase in size of the hemi-

sphere containing the tumor, out of proportion to the increase in bulk

produced by the addition of the tumor, is due to neurogliar proliferation

in the cerebral tissue. The glia cells were small, with no greater

amount of protoplasm than in normal. There was but little evidence of

involvement of the vessels.. Several tumors other than glioma were

studied to determine gliosis, with the result that it was frequently found

in vairable degree.

In sixty-six tumors twenty-nine were examined for hydrocephalus,

with the result that some degree of dilatation was present in thirteen.

Of the thirty-three sub-tentorial tumors, eighteen were extra-cere-

bellar. Eleven could be examined for hydrocephalus, with the result

that seven showed some dilatation of the ventricels.

Of the four tumors involving the pons, three could be examined,

and slight enlargement of the right posterior horn of the lateral ven-

tricle found.

In tumors developing within the cerebellum, of which there were

nine, and seven examined, six showed hydrocephalus in some degree.

Hydrocephalus may not be uniform in the third and lateral ventricles,

aind it is of interest and importance to note that: (i) The lateral ven-

tricles may be enlarged, the third remaining normal; (2) the third

ventricle may be enlarged, and the lateral remain normal; (3) the third

ventricle may remain normal, and both posterior horns of the laterals

may be dilated; (4) the lateral ventricle of one side may show greater

dilatation than the other, and the greater dilatation may be on the same

side as the tumor, as was the case in two specimens.

An interesting observation is, that the three tumors developing with-

in and remaining confined to the fourth ventricle all produced hydro-
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cephalus, while of the three developing within the fourth ventricle and

extending to and over the surface of the brain, only one caused a

moderate and one slight hydrocephalus.

Displacement of the cerebellum and distortion of the brain stem from

extra-cerebellar tumors were found in the majority of cases studied.

The direction of pressure, the unyielding character of the tentorium and

the amount of the adhesions are factors in determining the extent and

direction of displacement and distortion, and also an amount of atrophy

of the proximal lobe.

The blood vessels within tumors are, as a rule, imperfectly formed,

and in some rapidly growing tumors are but little more than irregular

areas filled with blood, the walls being very thin and supported chiefly

by tumor tissue, consequently hemorrhage of various grades of severity

is relatively frequent.

Hemorrhage of sufficient size to increase the existing symptoms oc-

curred within, and remained confined to the tumor in eight specimens.

Of the eight tumors giving rise to hemorrhage, the greater number were

glioma.

Hemorrhage of sufficient amount as to be the probable cause of

death occurred eight times, in three instances at a distance from the

tumor. One tumor of the cerebello-pontine angle was complicated by

a hemorrhage into the frontal lobes of the same side, a gumma of the

temporal lobe by a hemorrhage into the tegmentum of the pons, an

endothelioma of the fourth ventricle by a. large hemorrhage into the

lateral lobe of the cerebellum.

In five instances hemorrhage evidently arising from within the

tumor was of sufficient size to make its way to a considerable distance

from the tumor. In one instance the later ventricle was filled with

blood, and in two others subdural accumulation of blood was found. Of
this latter group of eight, glioma was present twice. Hemorrhage re-

maining confined to the tumor is more common in glioma, and hemor-

rhage arising from the tumor and extending to a considerable distance,

or occurring independently of the tumor, was more frequent in other

tumors.

The histopathology of the tumors described in the article was studied

in the laboratory of neuropathology of the University of Pennsylvania,

There are six illustrations.

Chas. E. Atwood (New York).
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